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PREFACE 

This  document  is  one  of  a  series  of  technical  reports  presenting  results 
from  the  Montana  Air  Pollution  Study  (MAPS),  a  special  air  monitoring  and  health 
effects  project  of  the  Air  Quality  Bureau  of  the  Montana  Department  of  Health 
and  Environmental  Sciences.  The  MAPS  program  was  funded  by  the  1977  Montana 
Legislature  with  $1.07  million  for  the  1977-79  biennium  in  order  to  develop 
an  improved  understanding  of  the  effects  of  air  pollution  on  health  in  Montana. 

The  various  activities  undertaken  as  part  of  the  MAPS  effort  have  been 
grouped  into  five  major  categories  for  purposes  of  project  management:  Health 
Effects,  Air  Quality,  Meteorology/Modeling,  Emission  Inventory,  and  Statistics 
and  Data  Systems.  Each  of  these  technical  areas  is  presenting  results  in  one 
or  more  technical  reports  prepared  by  the  personnel  directly  involved  in  the 
study  efforts.  In  addition,  an  overall  technical  summary  report  and  a  less 
technical  report  to  the  public  will  be  prepared. 

This  specific  report,  in  the  Meteorology/Modeling  area,  presents  results 
of  the  dispersion  study  conducted  in  the  Deer  Lodge  Valley  near  Anaconda. 
This  study  was  completely  funded  by  the  Anaconda  Company  as  a  provision  of  a 
stipulation  with  the  Air  Quality  Bureau.  Because  of  the  direct  relationship 
with  the  Montana  Air  Pollution  Study  (MAPS),  this  report  was  included  in  the 
MAPS  series.  The  study  was  designed  and  coordinated  by  James  W.  Gelhaus,  staff 
meteorologist  with  the  Air  Quality  Bureau.  The  field  study  was  conducted  by 
Steven  Harner,  consulting  meteorologist.  Michael  Roach,  Air  Quality  Bureau 
Chief,  served  as  project  manager  for  MAPS. 
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EXECUTIVE  SUMMARY 

The  Air  Quality  Bureau  of  the  Montana  Department  of  Health  and  Environ- 
mental Sciences  conducted  a  meteorological  study  of  the  southern  end  of  the 
Deer  Lodge  Valley  in  southwestern  Montana  during  1978-1979.  The  study  was 
conducted  under  funds  provided  by  the  Anaconda  Company  as  a  provision  of  a 
stipulation  with  the  Air  Quality  Bureau.  The  study  included  the  use  of 
existing  surface  meteorological  instruments  at  six  locations.  Upper  air 
meteorology  was  studied  for  one  year  using  pilot  balloons,  temperature  sondes, 
and  an  acoustic  radar.  Data  were  obtained  on  mixing  heights,  atmospheric 
stability,  and  on  the  height,  intensity,  and  duration  of  inversions,  and  other 
related  meteorological  parameters.  All  data  were  reduced  to  computer  format 
and  summarized  into  monthly  tables.  This  report  presents  the  collection 
methodology  and  data  summary. 

Also  examined  are  several  case  studies  of  sulfur  dioxide  concentrations 
exceeding  federal  air  quality  standards. 
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INTRODUCTION 

The  Air  Quality  Bureau  of  the  Montana  Department  of  Health  and  Environ- 
mental Sciences  conducted  a  meteorological  study  in  the  Deer  Lodge  Valley  of 
Montana  from  May,  1978  through  April,  1979.  The  study  was  conducted  in  the 
southern  end  of  the  valley  near  the  Anaconda  Company  smelter  complex  as  stipu- 
lated in  an  agreement  between  the  Department  and  the  Anaconda  Company  and 
came  about  primarily  as  a  result  of  recommendations  from  a  previous  study 
performed  by  the  Department  of  Earth  Sciences,  Montana  State  University  (Heim- 
bach,  1977).  The  study  included  the  testing  of  diffusion  models  for  the 
Anaconda  smelter  complex.  The  study  tested  three  diffusion  models  using 
existing  meteorological  and  air  quality  data  in  an  effort  to  determine  which 
model,  if  any,  would  best  simulate  the  dispersion  and  resulting  ground  level 
concentrations  around  the  smelter  complex.  The  smelter  is  located  in  a  north- 
south  oriented  valley  with  mountains  rising  up  to  5000  feet  above  the  valley 
to  the  south  and  west  and  up  to  3000  feet  above  the  valley  floor  on  the  east 
(See  Figure  1).  Due  to  this  complex  topography,  the  area  experiences  frequent 
and  sometimes  long-lived  inversions.  The  smelter's  585  foot  main  stack  is 
located  on  a  hill  rising  700  feet  above  the  valley  floor.  The  gases  from  the 
stack  exit  1300  feet  above  the  valley  where  the  wind  speed  and  direction  often 
are  different  than  indicated  on  monitoring  stations  on  the  valley  floor.  No 
information  was  available  on  the  upper  air  meteorology  of  the  area.  One  con- 
clusion of  the  Heimbach  (1977)  report  was  that  the  most  critical  missing  data 


Figure  1 
View  of  Anaconda  Company  main  stack  from  the  east 
(above)  and  the  southeast  (below) 


was  mixing  height  information.  The  report  also  recommended  the  use  of  pilot 
balloons  to  obtain  information  on  wind  at  plume  height. 

During  the  period  October  1,  1976  through  December  9,  1976  the  Environ- 
mental Monitoring  and  Support  Laboratory  of  the  U.  S.  Environmental  Protection 
Agency  (Johnson,  1978)  conducted  airborne  measurements  of  air  pollutants  in 
the  Anaconda  Company  smelter  plume  at  Anaconda,  Montana.  As  a  complement  to 
the  study,  upper  level  winds  were  measured  approximately  one  mile  north  of  the 
smelter.  However,  since  the  study  only  lasted  two  months,  the  data  was  not 
of  much  use  for  diffusion  modeling  analysis  for  other  times  of  the  year. 

The  Deer  Lodge  Valley  Dispersion  Study  was  conducted  primarily  to  pro- 
vide a  data  base  for  future  modeling  assessments  and  to  investigate  meteorolo- 
gical conditions  associated  with  high  concentrations  of  sulfur  dioxide  in  the 
area  around  the  copper  smelter. 


II.  STUDY  DESIGN  AND  ANALYSIS  METHODS 

Data  from  six  air  quality  monitoring  sites  were  used  in  the  study.  Two 
of  these  sites  were  operated  by  the  Air  Quality  Bureau  (see  Figure  2  and  3) 
and  four  by  the  Anaconda  Company.  All  six  sites  used  (see  Table  1  and  Figure  4 
in  appendix  A)  contained  both  surface  wind  and  sulfur  dioxide  instruments. 
Upper  air  instrumentation  was  installed  at  the  Highway  Junction  site. 

Meteorological  data  from  the  Anaconda  Company  sites  were  converted  to 
standard  EPA  format  and  stored  on  computer  tapes  by  Anaconda  Company  personnel . 
The  data  form  the  Air  Quality  Bureau  (AQB)  sites  were  reduced  to  hourly  averages 
and  stored  on  the  State  of  Montana  computer  in  Helena.  Computer  programs  were 
written  to  provide  summaries  of  upper  air  and  surface  meteorological  data 
(Gelhaus,  1979a). 

Upper  air  meteorological  data  were  collected  by  two  methods:  pilot  balloons 
with  temperature  sondes  and  acoustic  radar.  The  pilot  balloons  were  tracked 
with  a  single  theodolite  five  days  a  week  at  one-half  hour  after  sunrise  and 
again  at  1400  Mountain  Standard  Time  (MST),  weather  permitting.  (Gelhaus,  1979b) 
The  pilot  balloons  were  precalibrated  for  a  constant  ascent  rate  as  described 
by  Super  (1972).  The  acoustic  radar  used  was  a  monostatic  acoustic  sounder. 
The  strip  charts  were  reduced  to  computer  format  record  of  relative  stability 
(stable,  unstable,  neutral),  occurrence  of  meteorological  events  (precipitation, 
frontal  passage,  etc.),  inversion  base  height,  inversion  thickness,  and 
inversion  type  (laminar  or  spiked).  The  pilot  balloon  and  temperature  sonde 
date  were  analyzed  to  provide  information  on  wind  speed  and  direction; 


Figure  2 
View  of  Highway  Junction  Site  from  the 
north  (above)  and  the  northeast  (below) 


Figure  3 

View  of  meteorological  balloon  launch  (above) 
and  Lincoln  School  site  (below) 


TABLE  1 
Air  Quality  Monitoring  Sites 


Site 

Water  Office 
Station  (1) 

Lincoln  School 
Site 

C-Hill 
Station  (6) 

Heather-Hill 
Station  (5) 

Mill  Creek 
Site 

Highway  Junction 
Site 


Location  with  respect 
to  smelter  stack 

2.0  miles  -  305° 


1.75  miles  -  300 


2.0  miles  -  250 


0.75  miles  -  185 


1.5  miles  -  105 


2.0  miles  -  35 


Elevation 
5332.00* 

5300.00* 

7200.00* 

6379.18* 

5000.00* 

5000.00* 


Distance  and  directional  values  are  approximates 
*  Elevation  values  are  approximates 


Figure  4 
Map  of  Anaconda  area  sampling  sites 
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inversion  base,  thickness,  and  strength;  mixing  height;  and  average  wind 
speed  through  the  mixed  layer. 


III.  DISCUSSION  OF  RESULTS 

A.  Surface  Meteorology 

Surface  wind  data  were  assessed  individually  from  five  key  sites.  An 
intersite  comparison  and  discussion  of  dispersion  characteristics  is  also 
presented. 

The  Highway  Junction  site  is  situated  at  the  convergence  of  the  Anaconda 
Valley  and  the  greater  Deer  Lodge  Valley,  two  miles  northeast  of  the  Anaconda 
Company  smelter.  Information  available  for  discussion  dates  from  December 
1977  to  April  1979.   A  frequency  distribution  of  winds  indicates  the  most 
prevalent  winds  were  from  the  south-southwest  to  north-northwest  (58%  annually). 
The  southerly  influence  was  most  noticable  from  September  through  February. 
The  northerly  component  was  greatest  during  the  spring.  A  secondary  maximum 
(1)9%  annually)  from  the  north-northeast  (NNE)  to  east-northeast  (ENE)  was 
most  pronounced  from  May  to  July.  Least  common  winds  were  from  the  northwest 
(NW)  to  north  and  east  to  southeast  (total  of  16%  annually).  The  highest 
average  wind  speeds  were  from  south-southwest  to  west-northwest  with  equal  dis- 
tribution throughout  the  year.  The  lowest  were  from  north-northwest  to  north 
and  east-northeast  to  east-southeast,  again  with  equal  Annual  distribution. 
The  highest  monthly  average  was  6.2  meters  per  second  (m/sec)  from  west-north 
north  in  December  and  the  lowest  was  0.2  m/sec  from  North  in  March.  Notably, 
the  site  experienced  a  wery   small  percentage  (0.1  percent  annually)  of  calm 
conditions  due  in  some  part  to  the  westerly  drainage  winds  from  the  Anaconda 
Valley.  These  winds  also  contributed  to  the  diurnal  wind  pattern  of  westerly 
component  flow  from  late  evening  to  mid-morning  which  was  then  altered  by 
stronger  prevailing  winds. 
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Since  the  drainage  flow  and  the  predominant  flow  are  both  westerly,  the 
physical  properties  of  these  winds  are  difficult  to  determine.  However,  their 
intensity  during  early  morning  was  at  times  sufficient  to  overcome  prevailing 
easterly  flow  (as  observed  by  plume  configuration).  As  expected,  this  pattern 
is  most  noticeable  during  the  warmer  months.  Diurnal  maximum  wind  speeds 
occurred  around  1400  Mountain  Standard  Time  (MST),  somewhat  earlier  during 
the  winter. 

Data  collection  was  begun  at  the  Lincoln  School  site,  located  in  the  city 
of  Anaconda,  in  July  1978.  Complementary  data  from  the  Water  Office  site 
(located  one-half  mile  from  the  Lincoln  School  site)  was  used  to  provide  a 
full  year  data  base.  Information  from  the  two  sites  was  analyzed  as  if  it 
had  been  at  a  single  site.  In  all  months  the  predominant  winds  were  from  the 
west  to  northwest  (52%  annually).  No  definite  secondary  maximum  was  noted. 
However,  winds  from  the  east-southeast  to  southeast  occurred  in  all  months 
(12%  annually)  and  most  frequently  in  July,  December,  and  January.  Least 
common  winds  were  from  the  north-northwest  to  east  northeast  (9%  annually). 
The  average  wind  speed  was  greatest  during  the  spring  and  least  during  the 
winter.  The  strongest  average  winds  were  from  west-northwest  to  northwest, 
the  maximum  nrinh  5.1  m/sec  from  west-northwest  in  April.  The  lightest 
average  wind  speeds  were  from  north-northwest  to  south-southeast,  the  minimum 
being  0.2  m/sec  from  the  north  in  April.  Calm  conditions  were  infrequent  at 
this  site,  0.4  percent  annually.  Diurnal  wind  pattern  were  similar  to  those 
experienced  at  the  Highway  Junction  site.  Due  to  the  site  location,  the 
Lincoln  School  area  winds  were  not  as  susceptible  to  wind  flow  characteristics 
within  the  Deer  Lodge  Valley  and  the  pattern  was  more  affected  by  southeast 
winds  rather  than  the  northeast  winds  experienced  at  the  Highway  Junction  site, 
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This  may  have  been  caused  by  geographical  alteration  of  wind  flow. 

A  description  of  C-Hill  and  Weather  Hill  sites  is  presented  in  Table  2. 
These  sites  are  described  at  elevations  relative  to  the  smelter  stack  height 
and  are  useful  in  assessing  plume  trajectory. 

C-Hill  information  was  available  from  January  1978  to  May  1978,  inclusive 
and  September  1978  and  January  1979.  The  most  common  winds  for  all  months 
were  from  the  south-southeast  to  west  averaging  61  percent,  ranging  from  19 
percent  in  May  to  32  percent  in  April.  Least  common  winds  for  all  months 
were  from  north-northwest  to  northeast.  Average  maximum  monthly  wind  speeds 
were  from  the  west  for  all  months  ranging  from  4.7  m/sec  in  January  1979  to 
9.8  m.sec  in  April  1978.  The  lowest  average  wind  speed  occurred  in  the 
directions  of  least  common  wind  (see  Appendix  A  for  data  summaries). 

Weather  Hill  information  was  available  from  January  1978  to  January  1979, 
except  for  the  summer  months  of  1978.  The  most  common  winds  were  from  the 
west-southwest  to  west-northwest  for  all  months,  averaging  48  percent  and 
ranging  from  31  percent  in  November  to  59  percent  in  September.  At  this  site 
winds  from  the  west  alone  averaged  26  percent  ranging  from  20  percent  in 
November  to  40  percent  in  October.  Distribution  of  predominant  winds  did  not 
indicate  a  seasonal  pattern  for  the  months  concerned.  Winds  from  the  east  to 
south  averaged  23  percent  ranging  from  15  percent  in  May  to  34  percent  in 
September.  Least  common  winds  were  generally  from  the  north-northwest  to 
northeast.  Average  maximum  monthly  wind  speeds  were  from  the  south  to  south- 
west and  west  northwest.  The  lowest  average  monthly  wind  speeds  occurred  in 
the  directions  of  the  least  common  winds. 

Although  these  sites  are  useful  as  predictors  of  plume  trajectories,  they 
have  an  inherent  major  shortcoming  for  predicting  pollutant  disperion  in  that 
surface  or  near  surface  winds  often  are  quite  different  than  those  at  elevated 
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sites.  In  other  words,  although  the  stack  plume  trajectory  may  be  dictated 
by  westerly  winds  blowing  at  stack  height,  easterly  winds  at  the  surface 
could  disperse  lower  level  emission  or  downwashed  stack  emissions  toward 
the  city  of  Anaconda.  Information  regarding  these  actions  would  be  useful 
and  could  be  accomplished  with  the  installation  of  another  wind  system  near 
the  smelter  converter  roof. 

The  directional  wind  component  common  to  all  sites  is  westerly,  accounting 
for  over  60  percent  of  the  total  annual  directional  distribution  for  the  Lincoln 
School  and  Highway  Junction  sites.  This  is  a  good  feature  for  the  city  of 
Anaconda,  located  generally  upwind  of  the  smelter.  The  westerly  drainage 
winds  of  the  Anaconda  Valley  also  help  move  pollution  away  from  the  town. 
However,  this  particular  population  center  experiences  the  potentially  less 
desirable  easterly  winds  e\/ery   month  totaling  over  25  percent  of  the  annual 
directional  distribution.  Populated  areas  to  the  north-northeast  and  east- 
northeast  are  more  distant  from  the  pollution  source  but  are  situated  in  the 
primary  and  secondary  wind  distribution  maxim.  Therefore,  these  areas  can 
also  be  exposed  to  elevated  pollution  concentrations  from  the  smelter. 

B.  Upper  air  Meteorology 

Pilot  balloons  were  released  twice  daily  from  the  Highway  Junction  Site 
for  a  period  of  one  year  beginning  in  May  1978.  From  these  flights,  wind 
speed  and  wind  direction  as  a  function  of  height  was  computed.  Wind  distri- 
bution frequencies  and  average  wind  speeds  were  tabled  for  various  levels  up 
to  1500  meters  above  ground  level  (AGL).  Information  from  the  morning  and 
afternoon  releases  will  be  discussed  individually  followed  by  a  comparison 
study. 

Review  of  the  morning  directional  wind  distribution  indicates  a  shifting 
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of  directional  predominance  as  altitude  increases.  At  the  surface  the  most 
common  direction  is  from  the  SW  to  W  (50  percent  annually)  for  all  months 
except  November  and  December  when  south  to  southwest  winds  were  most  common. 
There  was  no  significant  secondary  maximum  at  the  surface  as  well  as  at  any 
height  AGL.  However,  winds  from  south  to  west-northwest  comprised  73-75 
percent  of  the  annual  average  directional  flow.  The  least  common  wind  direc- 
tions were  from  east-northwest  to  southeast  and  northwest  to  north  northwest. 
At  300  meters  AGL  the  southerly  component  was  greater,  the  predominant  winds 
were  from  the  south  to  southwest  (43  percent  annually)  for  all  months  except 
May,  when  they  flowed  from  the  west-northwest  to  northwest.  Winds  from  the 
south-southeast  to  west-northwest  accounted  for  77  percent  of  the  annual 
distribution.  The  least  common  directions  were  northeast  to  southeast.  At 
750  m  AGL  a  definite  reversal  occurs.  The  predominant  winds  are  then  from 
west  southwest  to  west  northwest  (57  percent  annually)  for  all  months  and 
winds  from  the  south  to  west  northwest  comprise  83  percent  of  the  annual 
distribution.  The  least  common  directional  flow  is  northeast  to  southeast. 
At  1500  m  AGL  the  predominant  winds  are  from  north  to  northwest  for  all  months 
except  February  and  May  when  the  most  common  winds  were  from  the  southwest 
to  west.  Winds  from  the  southwest  to  northwest  accounted  to  75  percent  of 
the  average  annual  distribution.  Least  common  winds  were  from  north  northeast 
to  south.  Wind  speeds  at  all  levels  were  directly  proportional  to  the  highest 
and  lowest  frequency  distributions  as  well  as  increasing  heights. 

The  afternoon  distribution  of  upper  air  winds  is  more  complex  than  in 
the  morning.  At  the  surface  there  is  a  bimodal  distribution  of  predominant 
winds.  During  the  summer  and  spring  the  most  common  directions  are  from 
north  to  east  (38  percent  annually)  and  during  the  winter  and  autumn  the  most 
common  winds  are  south-southwest  to  west-northwest  (41  percent  annually). 
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For  all  months  the  least  common  directions  are  east  southeast  to  south  and 
northwest  to  north-northwest.  At  300  meters  AGL  the  most  common  winds  are 
from  south  southwest  to  west  northwest  (52  percent  annually)  except  during 
the  months  of  summer  and  the  month  of  January,  where  the  predominant  flow 
is  from  north  to  northeast.  This  directional  arc  is  also  the  secondary 
maximum  comprising  30  percent  of  the  average  annual  distribution.  Least 
common  winds  were  from  east-northeast  to  south  for  all  months.  At  750 
meters  AGL  the  most  common  wind  directions  were  from  southwest  to  west-north- 
west for  all  months  making  up  86  percent  of  the  average  annual  distribution 
and  directional  flow  from  south-southwest  to  northwest  accounted  for  72 
percent.  Least  common  wind  directions  were  north-northwest  to  south.  At 
1500  meters  AGL  the  most  common  wind  directions  were  southwest  to  west-north- 
west again  (67  percent  annually)  with  winds  from  southwest  to  northwest 
accounting  for  80  percent  of  the  annual  distribution.  However,  from  November 
to  May  the  most  common  winds  shift  to  the  west-southwest  to  northwest.  The 
least  common  winds  were  from  north  northwest  to  south  southwest.  Ths  generali- 
zation made  regarding  winds  speeds  during  the  morning  measurements  also  holds 
true  for  those  made  in  the  afternoon. 

A  review  of  morning  and  afternoon  upper  air  winds  indicates  the  diurnal 
differences  and  the  heights  to  which  they  are  extended.  Thes  differences  are 
most  pronounced  at  the  surface  due  primarily  to  the  drainage  winds  this  area 
experiences  at  the  time  of  morning  measurements.  Note  the  dissipation  of  this 
effect  in  November  and  December  when  temperatures  were  low  and  snow  cover 
persistent.  The  magnitude  of  difference  decreases  with  height  as  winds  become 
less  influenced  by  drainage  winds  and  topography. 

Mixing  heights  were  computed  from  pilot  balloon  temperature  soundings 
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originated  at  the  Highway  Junction  site  between  August  1978  and  April  1979. 
In  the  morning,  mixing  heights  of  near  zero  to  100  meters  were  most  common 
for  all  months  except  December  and  April,  averaging  38  percent  and  ranging 
from  67  percent  in  October  to  22  percent  in  December.  The  majority  of  mixing 
heights  were  from  near  zero  to  250  meters  for  all  months  except  September. 
For  all  months,  at  least  64  percent  of  all  mixing  heights  were  from  near  zero 
to  750  meters.  Mixing  heights  greater  than  1500  meters  occurred  only  in 
October  and  March,  an  average  of  6  percent.  Average  wind  speeds  through 
the  mixed  layer  were  greatest  in  October  and  December  and  the  lowest  in  Jan- 
uary (which  had  100  percent  of  the  mixing  heights  less  than  500  meters).  For 
both  the  autumn  and  winter  the  majority  of  mixing  heights  were  from  near 
zero  to  250  meters.  However,  mixing  heights  greater  than  500  meters  were  more 
common  to  autumn.  Likewise,  average  wind  speeds  through  the  mixed  layer  were 
greater  during  autumn. 

The  most  common  afternoon  mixing  heights  were  greater  than  250  meters, 
occurring  at  least  75  percent  of  the  time  for  all  months.  Mixing  heights 
greater  than  1000  meters  occurred  39  percent  of  the  time,  ranging  from  near 
zero  in  January  to  79  percent  in  October.  Mixing  heights  from  250-500  meters 
occurred  an  average  of  52  percent  of  the  time  in  November,  December  and  January. 
A  seasonal  variation  is  evident:  mixing  heights  greater  than  1000  meters  are 
more  common  in  all  but  the  winter  months.  Therefore,  average  wind  speeds 
through  the  mixed  layer  are  greater  in  those  months  with  the  greater  mixing 
heights,  from  7.5  m/sec  in  April  and  September  to  3.5  m/sec  in  January. 
Furthermore,  they  are  stronger  than  their  morning  counterparts.  The  autumn 
season  has  no  mixing  heights  less  than  250  meters  with  52  percent  greater 
than  1000  meters.  Conversely,  the  winter  season  had  mixing  heights  from 


16 


near  zero  to  250  meters  18  percent  of  the  time,  but  only  16  percent  greater 
than  100  meters. 

Inversion  information  was  also  computed  from  the  temperature  soundings 
performed  between  August  1978  and  April  1979.  Inversions  were  categorized 
according  to  their  base  height  and  thickness.  Also,  each  was  assigned  a 
Holzworth  strength  classification  1  through  5,  1  being  the  weakest  and  5 
being  the  strongest  (see  Table  2). 

Morning  inversions  were  mostly  surface  based  with  a  thickness  ranging 
from  1-250  meters.  These  were  mainly  Holzworth  type  3.  Elevated  inversions 
had  base  heights  ranging  from  100-1500  meters  with  little  definite  seasonal 
pattern.  These  were  generally  thinner  (1-100  meters)  and  less  intense 
(Holzworth  type  1)  than  the  surface  based  inversions.  Inversions  were  absent 
an  average  of  only  3  percent  per  month.  For  all  months,  distribution  of 
inversion  parameters  were  similar. 

There  were  \fery   few  afternoon  surface  based  inversions,  occurring  only 
in  November,  December,  January  and  March.  Most  base  heights  were  greater 
than  250  meters  and  varied  considerably.  The  most  common  thickness  were  from 
1-250  meters.  These  were  mainly  Holzworth  types  1  and  2.  The  stronger 
afternoon  inversions  were  generally  based  from  250-750  meters  aloft.  There 
was  no  definite  monthly  distribution  patterns  except  for  the  no  inversion 
occurrence  figures.  The  months  of  October  through  January  experienced  no 
inversions  an  average  of  only  2  percent  per  month  as  compared  to  an  average 
of  24  percent  for  the  other  months. 

In  the  morning,  surface-based  first  inversions  averaged  75  percent  for 
all  months,  as  compared  to  12  percent  in  the  afternoon.  Average  lapse  rates 
in  the  first  inversion  were  greater  (more  intense  inversion)  in  the  mornings 
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TABLE  2 

Holzworth  Lapse  Rate  Categories  (Modified) 
Values  in  deg  C/lOOm 


Non- Inversion  Class 

Lapse  Rate 

Description 

1 
2 
3 
4 
5 

< -1 .60 

-1.21  to  -1.60 
-0.81  to  -1.20 
-0.41  to  -0.80 
0.00  to  -0.40 

^Jery   Superadiabatic 

Superadiabatic 

Near  Dry  Adiabatic 

Near  Standard  Atmosphere 

Weak  Lapse 

Inversion  Class 

Lapse  Rate 

Description 

1 
2 
3 
4 
5 

0.00  to  +0.47 
+0.48  to  +1.14 
+1.15  to  +2.82 
+2.83  to  +6.00 
>+6.00 

Weak  Inversion 
Moderate  Inversion 
Strong  Inversion 
Very  Strong  Inversion 
Extreme  Inversion 

(Holzworth,  1974) 
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(1.7  degree  C/100  meters)  than  in  the  afternoon  (0.8  degree  C/100  meter). 
A  winter  seasonal  variation  is  apparent:  the  occurrence  of  afternoon  surface- 
based  first  inversions  and  their  intensity  increase  whereas  in  the  mornings 
a  decrease  in  occurrences  is  noted. 

As  previously  mentioned,  mixing  height  and  inversion  information  was 
computed  from  temperature  sounding  data.  Monthly  and  seasonal  averages  of 
these  soundings  have  been  plotted  for  September  of  1978  through  April  1979. 
These  clearly  indicate  the  large  monthly  variations  in  atmospheric  temperature 
profiles.  This  is  most  noticeable  during  the  winter  season  as  the  atmosphere 
cools  less  rapidly  with  respect  to  height.  Dry  adiabat  lines  have  been  plotted 
on  the  morning  profiles  to  indicate  the  average  monthly  mixing  heights. 

Stability  was  initially  determined  from  interpretation  of  acoustic  radar 
records.  Further  analysis  as  to  frequency  and  degree  of  stability  was  made 
using  cloud  height  and  cover  and  wind  speeds  (Gelhaus,  1979b).  The  stabilities 
were  determined  for  two-hour  periods  throughout  the  day  for  the  months  dating 
May  1978  to  March  1979.  The  data  indicates  the  expected  distribution  of  the 
various  categories  for  this  area.  During  the  summer  the  greatest  percentage 
of  readings  were  in  the  neutral  to  moderately  unstable  categories.  However, 
with  the  approach  of  winter  the  greatest  percentage  of  readings  were  in  the 
neutral  to  slightly  stable  categories.  It  must  be  noted  that  cloud  height 
and  cover  data  used  in  stability  determination  were  obtained  from  Butte, 
Montana  Federal  Aviation  Administration  (FAA)  observations.  Actual  meteoro- 
logical conditions  in  Anaconda  are  quite  often  much  different  than  those 
experienced  in  Butte,  particularly  in  the  winter  and  spring  seasons.  Also, 
a  large  portion  of  stability  data  could  not  be  calculated  because  of  missing 
FAA  observations.  Frequency  tables  of  first  (lowest)  and  second  (second 
lowest  of  multiple  inversions)  inversions  were  also  derived  from  acoustic 
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radar  records.  Most  first  inversions  for  all  months  were  surface  based. 
During  May  and  June  most  inversions  were  100-300  meters  thick.  For  the  months 
of  July  through  September,  inclusive,  the  inversions  were  equally  0-100 
and  100-300  meters  thick.  However,  the  continuing  trend  indicated  that  by 
November  inversions  300-500  meters  thick  were  nearly  as  frequent  as  those  of 
100-300  meters.  A  reversal  of  trend  occurred  in  December,  and  by  February 
most  first  inversions  were  again  100-300  meters  thick.  Daily  inversion  analysis 
was  separated  into  six-hour  block  beginning  at  midnight  (0000  MST).  Con- 
tinuation of  inversions  did  not  extend  into  the  0000-1200  MST  block  until 
September  and  continuation  or  formation  of  inversions  did  not  extend  into  the 
1200-1800  MST  block  until  November.  This  individual  trend  was  essentially 
reversed  by  March  of  1979. 

Second  inversions  were  infrequent  and  occurred  primarily  from  November 
to  March.  These  were  mostly  based  from  200-400  meters  and  were  100-300  meters 
thick.  Generally,  these  are  not  as  intense  as  the  first  inversions  particu- 
larly those  with  base  heights  greater  than  400  meters. 

The  average  monthly  inversion  formation  times  and  lifting  times  are 
a  function  of  the  time  of  the  year  and  the  associated  radiational  affect. 
During  the  year  the  formation  time  varies  from  2000  MST  in  June  to  1700  MST 
in  January.  Lifting  times  for  the  same  months  are  0630  MST  and  1030  MST 
respectively.  The  inversion  angle  of  ascent  (rate  of  rise  from  the  surface 
relative  to  a  two  hour  time  period)  in  June  averaged  175  meters  as  compared 
to  90  meters  in  January.  This  measurement  can  be  complicated  by  a  variety 
of  meteorological  events  or  conditions.  Snow  cover  in  the  winter  often 
prevented  an  inversion  from  breaking  up,  resulting  in  its  continuation  for 
more  than  one  day.  Also  events  such  as  heavy  precipitation,  high  winds  or 
frontal  passage  often  resulted  in  abrupt  breakup  of  an  inversion. 
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Figure  5 

Flow  Diagram  of  Anaconda  Company 
smelter  sampling  points 
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TABLE  3 

SMELTER  FLUE  NETWORK 
LISTING  OF  PHYSICAL  MEASUREMENTS 


MAIN  STACK 


Height  -  585*  1-1/2M 

Elevation  (base)  -  5754'   U.S.G.S. 

Diameter  (I.D.) 

Base  -  75 •  4M 

Top  -  60' 
Temperature  Probe  Elevations 

Lower  -  150' 

Upper  -  450 • 
Inlets 

New  Flue  -  16*  diameter 

East  Treater  -  16*  x  60' 
Sampling  Station  Elevations  (above  base  of  stack) 

Station  1  -  10' 

Station  2  -  30' 

Station  3  -  50' 


NEW  FLUE 


Diameter  -  16" 

Length  (approx.  from  Baghouse)  -  2240' 

Sampling  Station  4  Location  (from  stack  inlet,  approx.)  -  390' 


ACID  PLANT  STACK 
Height  -  170' 
Diameter  (I.D.) 

Base  -  14' 

Top  -   7' 
Elevation  (top)  -  5742'  7' 


CONVERTER  ROOF  (Fugitive  Emissions) 

See  note  on  commissioned  study  and  table  of  values 
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TABLE  4 


THE  ANACONDA  COPPER  SMELTER 
PROJECTED  S02  EMISSION  PARAMETERS 


Base  Elevation 
(MSL) 

(ft) 
(m) 

Heights 

(ft) 
(m) 

Diameter 

(ft) 
(m) 

Temperature 

(?F) 

(°K) 

Flow  Rate 

£scfm) 
(m  /sec) 

SO2  Emission 
(24  hr.  avg 

Rate 

.)   (Ib/hr) 
(g/sec) 

S0~  Emission  Rate 
(o-hr  avg.)    (Ib/hr) 
(g/sec) 


(1)  Based  on  limit  of  1,000  ppm  S02 


Main  Stack 

Acid  Plant  Stacks 
(2  each) 

Fugitive 
(Converter  Building) 

5,875 
1,791 

5,450 
1,660 

5,403 
1,650 

585 
178 

170 
51.8 

_._(2) 

60 
16.3 

6.9 
2.1 

125 

38.1 

160 
344 

160 
344 

90 
305 

300,000 
236 

85,000 

40.2 

2,610,000 
1,230 

11,800 
1,490 

907W 

114 

2,000 
250 

16,800 
2,120 

907 
114 

2,000 
250 

(2)  Variable,  based  on  assumed  characteristic  lengths  for  modeling 
(ERT,  1978) 


23 


C.  Case  Studies 

Case  studies  were  made  for  all  four  seasons,  individually.  Criteria 
for  all  case  study  selections  were:  high  and  persistent  sulfur  dioxide  (SO2) 
measurements  and  the  availability  of  the  maximum  amount  of  supporting  meteor- 
ological emission  data.  Sulfur  dioxide  levels  were  measured  at  various  sites 
in  the  area.  A  different  site  with  high  SO2  levels  was  chosen  for  each 
seasonal  case  study.  However,  S0~  and  wind  data  from  the  four  sites  chosen 
are  presented  in  each  case  study.  The  four  sites  chosen  create  a  rough 
circumference  about  the  emission  source  (see  Figure  5)  and  are  representative 
of  different  areas  and  population  densities. 

The  case  studies  are  presented  for  two  purposes.  The  first  purpose  is 
to  show  a  correlation  between  measureable  meteorological  parameters  and  pol- 
lution potential,  and  the  second  is  to  provide  information  that  can  be  used 
in  diffusion  model  calibrations. 

Diffusion  models  require  emission  data  along  with  information  on  meteor- 
ology and  air  quality.  Utilization  of  these  data  require  some  knowledge  of 
the  emission  sources  and  the  methodology  of  the  emission  measurement. 

Temperature  lapse  rate  data  from  the  Anaconda  Company's  C-Hill  meteoro- 
logical tower  were  compared  with  lapse  rates  obtained  from  the  temperature 
soundings  to  determine  whether  the  C-Hill  data  could  be  usable  for  future 
stability  evaluations.  Lapse  rates  were  determined  for  the  same  time,  using 
the  same  surface  temperature.  The  C-Hill  sensor  is  at  an  elevation  of  2175 
meters,  250  meters  higher  than  the  smelter  stack.  Data  collected  from  August 
1978  to  March  1979  indicates  relatively  good  comparisons  between  the  tempera- 
ture sonde  and  the  C-Hill  sensor  for  both  the  morning  and  afternoon  measure- 
ments, with  the  exceptions  of  October  and  November  1978. 

The  Anaconda  Company  Copper  Smelter  discharges  effluent  from  three  primary 


sources,  the  furnace  and  converter  rooms,  the  acid  plant,  and  the  main  stack. 
The  ability  to  mathematically  model  the  dispersion  of  pollution  from  the  three 
sources  depends  on  several  variables.  A  description  of  how  these  variables 
are  measured  as  well  as  a  description  of  the  source  areas  will  be  given  in 
order  to  assess  the  data  presented  in  the  tables.  Refer  to  Figure  5  and 
Table  3-4  in  conjunction  with  the  description  as  follows. 

Sulfur  dioxide  (SO2)  originates  in  the  building  that  houses  the  electric 
furnaces  and  converters.  These  are  actually  two  separate  buildings  but  will 
be  treated  as  one.  Here  the  ore  concentrate  is  subjected  to  a  thermal  reduction 
process  and  the  SO2  is  given  off.  Pollutant  trapping  systems  are  not  totally 
effective  on  these  sources  so  they  escape  out  of  the  buildings  into  the  atmos- 
phere. These  emissions  have  not  been  measured.  However,  a  study  (ERT,  1978) 
commissioned  by  the  Anaconda  Company  estimated  these  emissions.  Roof  emission 
temperatures  are  assumed  to  be  near  ambient.  The  emission  estimates  along 
with  the  production  rates  for  those  periods  covered  by  the  case  studies, 
will  be  presented.  Note:  The  Anaconda  Company  plans  installation  of  more 
effective  pollution  control  devices  in  this  area  so  present  emission  levels 
will  decrease. 

Pollutants  captured  in  the  furnace  and  converter  rooms  travel  through 
the  balloon  flue  network  into  either  the  old  main  flue  or  the  baghouse. 
Although  the  old  main  flue  is  seldom  used,  some  of  all  of  the  emissions  are 
diverted  through  it  into  the  ambient  air  when  the  baghouse  is  inoperative. 
This  creates  a  modeling  problem  in  that  no  SO2  measurements  are  taken  at  the 
stack  during  periods  of  by-pass.  This  lack  of  measurement  can  be  remedied 
somewhat  with  a  series  of  calculations  which  will  be  discussed  later. 

Upon  entering  the  baghouse  most  of  the  particulate  matter  is  separated 
from  the  gases.  A  regulated  amount  of  these  gases  is  then  diverted  to  the 
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acid  plant.  Here,  most  of  the  S02  is  converted  into  sulfuric  acid.  The 
remainder  is  emitted  out  of  the  acid  plant  stack,  which  is  the  second  primary 
source  of  effluent  from  the  plant.  At  the  base  inlet  to  the  stack,  the 
flow  rate,  S0?  concentration,  and  temperature  are  measured.  The  Anaconda 
Company  plans  to  construct  additional  SCL  control  devices  which  would  require 
changes  to  be  made  to  the  present  emission  parameters. 

Gases  not  diverted  from  the  baghouse  to  the  acid  plant  pass  through  a 
flue  into  the  main  stack.  The  measurements  necessary  for  modeling  are  made 
at  sampling  station  4,  in  the  flue  leading  to  the  main  stack.  Measurements 
at  stack  exit  can  be  computed  given  static  physical  properties  which  will  be 
listed. 

Gases  entering  from  the  new  flue  are  one  of  two  sources  of  input  into 
the  main  stack,  which  is  the  third  and  largest  source  of  effluent  emissions. 
Infiltrated  air  enters  the  stack  via  the  east  and  west  treater  buildings. 
The  main  flue  and  east  treater  are  essentially  inoperative  and  nonmaintained. 
For  these  reasons,  plus  the  fact  that  they  are  old  and  decaying,  large  volumes 
of  air  are  allowed  to  enter  them.  Infiltrated  air  in  the  main  flue  enters  the 
east  treater  via  damper  C  which  is  open  (100  sq.  ft.  opening).  This  air  is 
then  pulled  into  and  up  the  main  stack  via  its  convective  mechanics.  Air 
entering  the  main  stack  from  the  east  treater  is  heated  to  control  condensation 
and  enhance  its  bouyancy.  The  S0~  concentration  of  this  air  is  not  measured. 
However,  the  volume  is  measured  at  sampling  station  1,2,  and  3,  once  a  day  and 
the  values  averaged.  Therefore  when  smelter  emissions  are  vented  up  the  main 
flue,  flow  can  be  measured  but  not  S02  concentration.  This  concentration  will 
have  to  be  determined  from  data  presented.  The  problem  will  be  minimal  due 
to  the  infrequent  use  of  the  main  flue.  The  west  treater  building  was  sealed 


26 


off  from  the  main  flue  April  27,  1979.  Until  that  time  gases  entering  the  west 
side  of  the  main  stack  were  a  combination  of  new  flue  gases  and  air  infiltrated 
through  the  west  treater.  The  flow  rate  of  air  infiltrated  through  the  west 
treater  can  be  deduced  by  subtracting  the  flow  rate  through  the  new  flue  from 
the  total  flow  through  the  west  treater. 

Summer  Case  Study  (C-Hill  Site) 

See  Figure  4  for  a  description  of  the  C-Hill  and  other  site  locations. 
The  C-Hill  site  experienced  high  sulfur  dioxide  (SCL)  levels  on  the  29th  and 
30th  of  August,  1978  (Appendix  B).  The  concentrations  varied  within  this 
period  as  a  function  of  various  meteorological  parameters.  A  description  of 
these  parameters  and  a  correlation  between  these  and  pollution  episodes  is 
presented  for  each  case  study. 

The  synoptic  situation  was  characterized  by  the  transition  from  a  surface 
high  pressure  area  over  Montana  on  the  28th  to  a  low  pressure  influence  by  the 
31st.  A  transitional  front  northeast  of  Montana  on  the  28th  had  reached  into 
central  Montana  by  the  30th.  This,  along  with  the  high  pressure  system  generated 
easterly  winds.  By  the  31st  the  front  had  become  a  weak  warm  front  retreating 
to  the  northeast  ahead  of  westerly  winds.  The  500  mb  flow  over  the  area  was 
westerly,  disrupted  somewhat  by  a  short  wave  disturbance  passage.  FAA  obser- 
vations taken  at  Butte  indicated  clear  to  scattered  cloud  conditions  from  the 
28th  to  30th.  However,  by  the  31st  the  low  pressure  influence  had  created 
some  cloud  cover. 

Stability  and  inversion  information  was  recorded  continuously  during  this 
period  with  the  aid  of  an  acoustic  radar  system.  A  surface  based  inversion 
formed  at  2000  MST  on  August  28,  1978  and  continued  until  0700  MST  on  August  29, 
1978.  The  inversion  was  most  intense  in  the  first  100  meters  but  extended 
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up  to  200  meters  during  the  entire  period.  At  0700  MST  on  the  29th  it  began 
lifting  from  the  surface  and  continued  for  two  hours,  obtaining  a  base  height 
of  160  meters  (approximately  40  meters  thick)  before  dissipating.  The  period 
from  0800  MST  to  1600  MST  was  characteristically  unstable  with  positive  vertical 
mixing.  From  1600  to  1900  MST  the  atmospheric  conditions  were  neutral.  At 
1900  MST  a  nocturnal  surface  based  inversion  formed  and  continued  until  0700 
MST  on  the  30th.  Again  the  inversion  was  most  intense  in  the  first  100  meters, 
although  it  was  300  meters  thick  by  0500  MST  on  the  30th.  At  0700  MST  it 
lifted  from  the  surface  and  obtained  a  base  height  of  450  meters  four  hours 
later  before  being  destroyed  by  upper  air  winds.  The  surface  condition  from 
0800  to  1600  MST  was  again  characteristically  unstable.  Local  precipitation 
occurred  at  1550  MST  destroying  the  thermal  (vertical)  activity  and  bringing 
cool  air  to  the  surface,  creating  a  weak  inversion  300  to  100  meters  thick. 
This  continued  until  2100  MST  when  radiational  cooling  intensified  the  inver- 
sion, which  extended  into  the  31st. 

Pilot  balloons  and  temperature  sondes  were  released  four  times  during  the 
August  29  and  30  period,  and  from  these  various  atmospheric  meteorological 
parameters  were  computed. 

At  0625  MST  on  the  29th  a  pibal  was  released  to  obtain  upper  air  wind 
data.  The  data  indicated  a  296  degree  shift  in  winds  from  the  surface  to  1500 
meters  AGL.  At  the  surface  winds  were  from  260  degrees  but  at  750  meters  AGL 
they  were  from  the  north  northeast  (18  degrees).  However,  at  1500  meters  winds 
were  from  the  south  southwest  (196  degrees). 

Information  obtained  from  the  1400  MST  pibal  release  (on  the  29th)  indi- 
cated winds  at  all  levels  had  an  easterly  component  except  at  300  meters  AGL. 
The  strongest  winds  (5.1  to  8.4  m/sec)  occurred  at  the  500  and  750  m  AGL  levels. 
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Temperature  sounding  at  the  same  time  indicated  a  mixing  height  of  540  meters 
with  a  moderate,  average  wind  speed  (4.2  m/sec)  through  the  mixed  layer.  The 
sounding  also  indicated  an  elevated  first  inversion  based  at  800  meters  AGL. 
This  was  a  thin  (55  meters),  weak  inversion.  The  lapse  rate  below  this  inver- 
sion was  slightly  less  than  adiabatic,  accounting  for  the  relatively  shallow 
afternoon  mixing  layer. 

A  pibal  was  released  at  0625  MST  on  the  30th.  Winds  throughout  the  first 
1500  meters  AGL  were  light  and  predominantly  westerly.  The  temperature  sounding 
corresponded  well  with  acoustic  radar  data,  indicating  a  surface  based  inversion 
160  meters  thick  and  relatively  intense  (1.682  deg  C/100  m).  This  created  the 
very   shallow  mixing  height  (80  meters).  Inversion  conditions  (albeit  weak) 
were  from  200  to  700  meters. 

The  afternoon  (1400  MST)  release  on  the  30th  indicated  northeast  winds 
from  the  surface  to  500  meters.  At  750  meters  the  winds  were  the  strongest 
from  the  east-southeast  (100  degrees).  At  1000  meters  AGL  the  prevailing  winds 
were  westerly.  There  were  no  inversions  in  the  first  1500  meters  AGL.  However, 
the  actual  lapse  rate  was  less  than  adiabatic,  so  the  mixing  height  was  only 
320  meters. 

The  C- Hill  site  is  located  two  miles  to  the  west-southwest  of  the  smelter 
works  atop  a  hill  (C-Hill)  approximately  250  meters  higher  than  the  smelter 
stack  elevation.  Winds  recorded  at  this  site  on  the  29th  were  unusually  light 
(0.5  to  4.0  m/sec)  and  variable.  However,  an  easterly  component  was  predominant 
for  most  hourly  directional  averages.  The  strongest  winds  occurred  from  0800 
to  1400  MST  and  ranged  in  direction  from  100  to  137  degrees.  On  the  30th 
easterly  winds  were  predominant  during  the  hours  from  1000  to  1400  and  1900  to 
2300  MST.  On  both  the  29th  and  30th  almost  all  hours  recorded  S02  readings 
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but  the  greatest  concentrations  occurred  when  C-Hill  wind  directions  were 
from  90  to  150  degrees. 

Winds  recorded  at  the  Weather  Hill  site  were  also  light  and  variable  on 
the  29th  but  with  a  noticeable  easterly  component.  The  S0?  monitor  at  the 
Anaconda  Company's  Mill  Creek  site  is  to  the  south  of  and  in  line  with  the 
Weather  Hill  site  and  smelter  stack.  Readings  at  this  monitor  indicated  small 
SO^  hourly  concentrations.  These  readings  were  mainly  the  result  of  light 
winds  and  subsequent  large  horizontal  pollutant  dispersion.  However,  on  the 
30th  winds  were  stronger  and  less  variable  and  a  westerly  component  most  notice- 
able causing  the  SO^  readings  at  Mill  Creek  to  drop  to  near  zero. 

Winds  recorded  at  the  Highway  Junction  and  Lincoln  School  sites  were  pri- 
marily westerly  due  to  the  Anaconda  Valley  drainage  winds.  The  easterly  winds 
present  on  both  the  29th  and  30th  extended  their  influence  into  the  valley 
only  in  the  afternoons.  It  was  during  the  afternoon  of  both  days  that  the 
highest  SO2  readings  were  recorded  in  the  valley.  Sulfur  dioxide  values  used 
for  this  study  were  taken  from  the  Water  Office  site,  since  the  S02  monitor  at 
the  Lincoln  School  site  was  out  of  operation;  due  to  the  proximity  of  the  two 
sites  SOp  and  wind  records  from  the  two  can  be  considered  interchangeable.  The 
SOp  readings  at  the  two  sites  may  have  been  a  result  of  fugitive  emissions 
rather  than  stack  emissions. 

For  this  particular  situation  the  basic  cause  for  a  pollution  potential 
was  the  surface  high  pressure  system  located  over  Montana.  This  system  inhibited 
vertical  mixing  and  generated  relatively  light  winds.  It  was  these  light  winds 
(from  the  surface  to  1500  meters  AGL)  that  determined  where  the  pollution  po- 
tential would  be.  In  this  case  winds  were  from  the  east  to  northeast  dispersing 
pollutants  in  the  direction  of  the  C-Hill  site.  However,  these  winds  were 
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light  and  variable  enough  to  create  SO-  readings  at  all  other  sites  during 
some  hours.  Notably,  the  westerly  drainage  winds  were  dominant  in  blocking 
the  easterly  winds  from  dispersing  the  pollutant  into  the  city  of  Anaconda 
for  all  but  a  few  hours  in  the  afternoons.  Inversion  conditions  experienced 
during  the  morning  and  late  evening  hours  were  surface  based  and  may  have  acted 
to  keep  the  SO-  plume  from  reaching  the  ground.  The  inversion,  along  with  the 
drainage  winds,  kept  the  S02  readings  at  sites  in  the  town  low  during  this 
period.  Conversely,  the  character  of  the  afternoon  lapse  rates  limited  verti- 
cal mixing.  This  limited  mixing  in  combination  with  the  variable  easterly  winds 
created  the  afternoon  surface  pollution  potential. 

Note:  lower  level  emissions  from  the  converter  roof  and  acid  plant  may 
often  have  much  different  dispersion  characteristics  than  stack  emissions. 
Thus,  the  emission  sources  may  each  comprise  a  different  pollution  potential 
due  to  meteorological  parameters  at  the  different  elevations,  ^ery   little  is 
known  as  to  the  distinction  between  dispersion  conditions  of  the  sources.  This 
uncertainty  is  inherent  in  all  of  the  case  studies.  For  air  quality  and  modeling 
purposes,  more  information  is  needed  on  the  dispersion  characteristics  of  the 
various  sources  and  their  interrelationships. 

Autumn  Case  Study  (Lincoln  School  Site) 

The  Lincoln  School  site  experienced  high  SC^  levels  on  both  the  5th  and 
6th  of  October,  1978.  Meteorological  conditions  were  similar  to  those  as 
described  in  the  summer  case  study. 

The  synoptic  situation  was  characterized  by  the  movement  of  a  surface  high 
pressure  system  into  the  area  centering  over  northcentral  Montana  at  0500  MST 
on  the  5th.  The  area  remained  under  the  influence  of  this  high  until  the  7th. 
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Winds  at  the  500  mb  heights  were  primarily  northwesterly  over  the  Anaconda  area 
during  this  period.  Sky  conditions  (as  observed  at  Butte,  Montana  FAA)  on 
the  5th  and  6th  were  generally  clear  to  high  overcast.  No  precipitation  was 
recorded. 

Acoustic  radar  records  indicated  a  surface  based  inversion  formed  at 
1845  MST  on  the  4th.  The  inversion  was  200  meters  thick  until  0000  MST  on  the 
5th.  At  this  time  multiple  layers  of  inversion  extended  to  400  meters  and 
continued  as  such  until  0800  MST  on  the  same  day.  At  this  time  it  began 
lifting  from  the  surface.  It  quickly  reached  a  base  height  of  140  meters  and 
remained  at  that  height  for  two  hours  before  being  destroyed  by  vertical  mixing. 
The  period  from  0800  to  1700  MST  was  characteristically  unstable  at  the  surface. 
At  1830  MST  on  the  5th  a  laminar  radiation  inversion  formed  and  grew  in  thickness 
from  100  to  400  meters  by  0230  MST  on  the  6th.  At  0845  MST  on  the  7th  it  began 
lifting.  Traces  of  the  elevated  inversion  were  discernible  as  late  as  1400 
MST,  with  a  base  height  about  400  meters.  Again  the  surface  was  characteris- 
tically unstable  from  0900  to  1700  MST.  At  1740  MST  another  nocturnal  inversion 
began  forming  and  conditions  continued  into  the  7th  day  of  October. 

Upper  air  wind  information  obtained  from  the  0710  MST  pibal  release  on  the 
5th  indicated  a  shift  from  an  easterly  wind  (240  degrees)  at  the  surface  to 
more  southerly  winds  by  750  meters  AGL  (160  degrees).  A  temperature  sounding 
taken  at  the  same  time  indicated  multiple  inversion  layers  up  to  2000  meters. 
The  most  intense  was  a  surface  based  inversion  300  meters  thick.  The  second 
inversion  was  based  at  430  meters  and  was  215  meters  thick.  This  inversion 
layer  was  at  the  same  elevation  at  which  stack  gases  are  expelled.  South- 
southeast  winds  were  observed  at  the  height  of  the  second  layer. 
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The  afternoon  (1400  MST)  pibal  release  on  the  same  day  indicated  north- 
easterly winds  at  the  surface  shifting  to  easterly  by  500  meters  AGL.  The 
shifting  continued  as  greater  elevations  were  reached,  from  southerly  winds  at 
750  meters  to  westerly  winds  at  1500  meters  AGL.  The  temperature  sounding 
indicated  good  vertical  mixing  up  to  about  1090  meters  AGL. 

A  temperature  sounding  taken  at  0715  MST  on  the  6th  indicated  an  almost 
continuous,  moderately  intense  inversion  existing  from  the  surface  to  800 
meters  AGL.  Winds  at  all  levels  were  southwesterly  but  generally  light  at 
this  time.  The  afternoon  pibal  release  and  sounding  indicated  very  similar 
conditions  as  these  observed  during  the  afternoon  of  the  5th. 

Surface  winds  recorded  at  the  Lincoln  School  site  (located  west-northwest 
of  the  smelter)  were  very   similar  for  both  the  5th  and  6th.  Westerly  flow 
influenced  by  the  drainage  winds  (mountain- valley  winds)  was  predominant  for 
most  hours  except  those  from  1000  to  1800  MST,  at  which  times  easterly  component 
winds  were  most  common.  Wind  speeds  ranged  from  0.9  to  3.0  m/sec,  the  lightest 
generally  occurring  during  the  afternoon.  SOp  readings  were  noted  during  all 
hours  of  this  forty-eight  hour  period.  Maximum  S0?  concentrations  for  both 
days  occurred  during  the  afternoon.  These  higher  readings  were  a  result  of 
easterly  winds  invading  the  Anaconda  Valley  dispersing  pollutants  from  all 
sources  at  the  smelter  works.  The  S02  readings  observed  during  the  morning  and 
nighttime  hours  of  the  5th  were  the  result  of  stronger  easterly  winds  trans- 
porting stack  gases  trapped  within  an  elevated  inversion  toward  the  site. 
However,  monitoring  indicated  there  were  westerly  winds  (drainage  winds)  below 
the  inversion.  This  sheer  layer  may  have  oscillated  in  wave  form  bringing 
pollutants  from  the  inversion  to  the  surface.  Emissions  from  the  roof  and 
acid  plant  sources  were  not  a  factor  in  these  S02  readings  as  they  were  confined 
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in  the  surface  based  inversion  and  dispersed  by  the  westerly  drainage  winds. 
However,  it  seems  likely  that  the  Mill  Creek  site  (located  to  the  east  of 
the  smelter)  received  SOp  during  the  morning  and  nighttime  hours  on  both  the 
5th  and  7th  from  these  sources.  A  notable  exception  occurred  on  the  6th  when 
SO2  levels  recorded  at  the  site  were  unusually  high  from  0200  to  0700  MST. 
Surface  wind  and  winds  aloft  (at  0715  MST  that  morning)  indicated  winds  from 
the  southwest  to  northwest.  The  high  SOp  readings  must  therefore  be  assumed 
to  have  resulted  from  the  very  deep  (800  meters)  inversion  trapping  the  pollu- 
tants and  the  occurrence  of  easterly  component  winds  aloft  during  the  early 
morning.  C-Hill  wind  data  were  not  available  for  this  study,  but  SOp  levels 
at  the  C-Hill  site  were  also  significant  during  this  case  study,  supporting 
the  assumption  that  easterly  winds  did  occur  during  this  case  study. 

Winds  at  the  Highway  Junction  site  were  very  similar  to  those  recorded 
at  the  Lincoln  School  site  for  both  days.  S02  levels  at  this  site  were 
greatest  during  southerly  wind  periods  (the  site  is  located  northeast  of  the 
smelter)  during  the  transition  from  drainage  flow  to  prevailing  easterly  flow 
and  vice-versa. 

Again  the  basic  cause  for  pollution  potential  for  this  case  study  was  the 
high  pressure  system  situated  over  the  area.  This  pressure  system  created 
stagnant  conditions  with  varied  dispersion  characteristics.  In  this  case  the 
dispersion  or  transport  of  pollutants  was  as  much  a  function  of  the  local 
meteorology  (i.e.  drainage  winds  and  atmospheric  lapse  rates)  as  synoptic 
meteorology. 
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Winter  Case  Study  (Highway  Junction  Site) 

High  levels  of  S0~  were  recorded  at  the  Highway  Junction  Site  for  a 
majority  of  the  hours  from  the  8th  to  the  14th  of  February,  1979.  This  case 
study  will  examine  two  days  out  of  that  period,  the  9th  and  10th.  These  were 
chosen  for  several  reasons:  the  pollution  potential  existed  for  the  full 
forth-eight  hours,  supporting  data  was  most  available  for  this  period,  and 
the  effect  of  operations  curtailment  (mandated  by  regulations  concerning  pollu- 
tion levels)  could  be  assessed. 

The  surface  synoptic  situation  during  this  period  was  complex.  A  high 
pressure  area  center  over  eastern  Utah  remained  stationary  from  the  8th  through 
the  11th.  A  stationary  front  oscillated  between  west  central  and  central 
Montana  during  this  period.  This  front  created  a  packing  of  low  pressure  areas 
parallel  to  the  front.  The  results  of  the  two  systems  were  strong  southerly 
winds  as  evidenced  by  the  warmer  than  seasonal  temperatures  recorded  during 
this  period.  However,  since  the  high  pressure  system  was  located  over  the 
Rocky  Mountains,  the  topography  greatly  influenced  localized  wind  conditions 
near  the  surface.  Winds  at  the  500  mb  heights  were  westerly  during  this  time. 

A  pibal  released  from  the  Highway  Junction  Site  at  0815  MST  on  the  9th 
indicated  strong  surface  winds  from  the  south-southwest  (210  degrees).  At 
200  meters  the  winds  were  from  the  southwest  (233  degrees).  The  shifting 
continued  through  different  levels,  and  by  750  meters  AGL,  winds  were  from  the 
west,  276  degrees.  This  was  in  contrast  to  the  C-Hill  reading  of  200  degrees. 
A  temperature  sounding  at  the  same  time  showed  a  surface  based  inversion  110 
meters  thick.  Winds  through  the  inversion  were  from  the  south-southwest  and 
strong  (10  m/sec). 
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Acoustic  radar  records  indicated  an  inversion  persisted  throughout  the 
8th  and  9th.  On  the  9th  the  inversion  lifted  more  than  80  meters  from  the 
surface  beginning  about  1130  MST.  It  touched  back  down  at  1500  MST  and  remained 
surface  based  until  1130  MST  on  the  10th.  Neutral  conditions  then  characterized  . 
the  surface  until  1800  MST  when  an  inversion  was  again  formed.  This  inversion 
continued  into  the  11th.  During  this  entire  case  study  the  inversion  height 
seldom  exceeded  300  meters  and  was  generally  200  meters  effective.  For  the  most 
part,  this  persistent  inversion  was  characterized  by  large  scale  turbulence 
within.  The  average  wind  speed  for  the  forty-eight  hour  period  at  the  Highway 
Junction  Site  was  7.5  m/sec.  It  is  notable  that  even  under  such  turbulent 
conditions  the  inversion  remained  structured.  However,  it  was  not  effective 
enough  to  shield  the  surface  from  pollutants  forced  down  by  the  vertical  wind 
sheer.  The  average  C-Hill  wind  speed  for  this  period  was  10.0  m/sec. 

As  mentioned  earlier,  the  winds  were  exceptionally  persistent  and  strong. 
Winds  at  the  Highway  Junction  Site  deviated  only  10  degrees  (220  to  230)  on 
the  9th  and  15  degrees  (210-225)  on  the  10th.  These  are  hourly  averages. 
Winds  were  directionally  persistent  at  all  sites.  The  forty-eight  hour  directional 
average  at  the  Lincoln  School  Site  was  210  degrees.  Directional  averages  at 
the  C-Hill  site  ranged  from  171  to  223  degrees  over  the  case  study.  Due  to 
these  conditions,  dispersion  of  smelter  emissions  was  confined  in  the  horizontal 
to  points  northeast  of  the  smelter.  This  was  exemplified  by  an  S0«  monitor 
located  approximately  1.5  miles  to  east  of  the  Highway  Junction  site  which 
recorded  S02  levels  in  only  thirteen  hours  of  the  forty-eight.  The  Weather 
Hill  Site  recorded  wind  directions  ranging  from  242  to  251  degrees.  Smelter 
operation  shutdown  and  subsequent  startup  is  clearly  reflected  in  the  S0«  values 
recorded  at  the  Highway  Junction  Site.  The  last  converter  blow  and  acid  plant 
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shutdown  was  achieved  by  0030  MST  on  the  10th.  The  0200  MST  hourly  average 
S0«  concentration  was  near  zero.  It  remained  at  this  zero  level  until  the 
1100  hour  block  on  the  10th.  Smelter  operations  were  resumed  at  1100  MST 
on  the  10th  when  SO2  was  again  emitted. 

The  relationship  between  local  meteorological  conditions  and  the  pollu- 
tion episode  experienced  at  the  Highway  Junction  Site  is  rather  simple.  Non- 
deviating,  extremely  persistent  winds  dispersed  the  pollutants  continuously 
in  the  direction  of  the  Highway  Junction  Site  and  strong  vertical  sheer  forced 
them  to  the  surface.  Factors  governing  these  local  meteorological  conditions 
are  more  complex.  The  meteorological  conditions  appear  to  be  a  combination 
of  two  entities:  (1)  the  mean  stationary  locations  of  opposite  pressure  systems 
creating  the  winds,  and  (2)  the  influence  of  topography  upon  these  winds. 

Spring  Case  Study  (Mill  Creek  and  Highway  Junction  Sites) 

Due  to  curtailment  of  smelter  operations  in  April  1979,  the  spring  case 
study  was  selected  from  the  month  of  March  1979.  In  order  to  present  a  case 
study  in  which  a  pollution  potential  was  persistent,  data  from  two  sites  were 
used.  The  two  sites  were  Mill  Creek  and  Highway  Junction.  Further  discussion 
will  show  that  various  factors  responsible  for  pollution  episodes  at  both  sites 
are  interrelated. 

The  first  pollution  episode  in  this  case  study  was  recorded  at  the  Mill 
Creek  Site  between  0700  and  1000  MST  on  March  6,  1979.  This  period  was  followed 
by  high  SO2  levels  recorded  at  the  Highway  Junction  Site  between  1700  MST  on 
the  6th  and  1100  MST  on  the  7th.  During  this  time  the  Mill  Creek  Site  recorded 
near  zero  S0?  levels.  A  reversal  of  these  S02  levels  then  occurred  at  1300  and 
2200  MST  on  the  7th. 
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On  March  5,  1979,  the  synoptic  situation  was  distinguished  by  surface 
high  pressure  system  centered  over  southern  Idaho.  By  0500  MST  on  the  6th 
the  pressure  center  had  expanded  to  include  the  southwest  corner  of  Montana. 
The  flow  about  the  high  influenced  westerly  winds  near  the  surface  (cross- 
isobaric).  Surface  charts  for  0500  MST  on  the  7th  indicated  movement  of  the 
high  pressure  area,  by  then  centered  over  northern  Utah.  The  flow  in  effect 
created  southerly  surface  flow  into  southern  Montana  to  the  west  of  the  Con- 
tinental Divide  during  the  early  hours  of  the  7th.  The  same  chart  also  indicated 
a  Pacific  cold  front  stretching  from  central  Alberta  to  central  California  and 
advancing  rapidly.  Frontal  passage  occurred  about  1300  MST  on  the  7th.  This 
was  supported  by  Butte  FAA  data  and  acoustic  radar  records.  Wind  following 
the  frontal  passage  winds  were  westerly.  The  500  mb  charts  were  also  supportive 
of  the  surface  synoptic  situation. 

Acoustic  radar  records  indicated  an  inversion  formed  on  the  5th  at  1130 
MST  and  persisted  throughout  the  entire  day  of  the  7th.  Throughout  this  period 
the  inversion  was  weak  and  experienced  strong  winds  within.  At  0845  MST  on  the 
7th  shower  activity  brought  cool  air  to  the  surface  which  maintained  the  inver- 
sion conditions  until  the  frontal  passage  at  1245  MST.  The  front  was  weak  yet 
turbulent.  Therefore,  the  inversion  conditions  were  destroyed  by  1500  MST  on 
the  7th,  and  neutral  conditions  existed  at  the  surface  until  1800  MST.  A 
very  weak  radiation  inversion  then  formed  (50  meters  thick)  and  persisted  into 
the  8th  of  March. 

Upper  air  information  gathered  at  0740  MST  on  the  6th  indicated  westerly 
to  northwesterly  winds  from  the  surface  to  1500  meters  AGL.  A  strong  surface 
based  inversion  was  recorded  but  was  only  100  meters  thick.  The  mixing  height 
was  about  95  meters  but  had  a  very  high  average  wind  speed  (9.6  m/sec). 
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A  pibal  release  and  sounding  that  afternoon  exhibited  very   nearly  the 
same  characteristics  as  in  the  morning.  The  main  exception  was  the  greater 
mixing  height  (390  meters). 

The  next  sounding  and  pibal  release  made  was  at  1350  MST  on  the  7th, 
just  after  the  frontal  passage.  Winds  were  directly  from  the  west,  from  the 
surface  to  1000  meters  and  were  relatively  strong  (6  to  25  m/sec).  A  weak 
surface  based  inversion  83  meters  thick  was  a  remnant  of  the  passage.  The 
mixing  height  was  about  532  meters  with  very   strong  winds  through  the  mixed 
layer  (16.8  m/sec). 

Winds  were  the  key  factor  for  areas  of  pollution  potential  in  this  case 
study.  During  this  forty-eight  hour  period  winds  were  generally  either  westerly 
or  southerly.  As  a  result  areas  to  the  north-northeast  of  the  smelter  works 
(represented  by  the  Highway  Junction  Site)  or  to  the  east-southeast  (represented 
by  the  Mill  Creek  Site)  were  the  primary  receptors  of  the  pollutants.  As 
exemplified  by  the  synoptic  situation,  winds  on  the  first  half  of  the  6th  were 
westerly.  Dispersion  of  emissions  was  thus  easterly,  as  indicated  by  the  high 
S0«  levels  recorded  at  the  Mill  Creek  site,  especially  between  0700  and  1000 
MST.  Surface  winds  recorded  at  the  Highway  Junction  site  during  this  period 
were  northwesterly  with  speeds  averaging  6.8  m/sec.  By  1800  MST  winds  recorded 
at  both  the  Highway  Junction  and  C-Hill  sites  were  steady,  southwesterly,  and 
moderate.  These  continued  until  1200  MST  on  the  7th  at  about  which  time  the 
frontal  passage  occurred.  Prior  to  the  passage,  the  southwesterly  winds  were 
dispersing  the  emissons  continuously  in  line  with  the  Highway  Junction  Site. 
SO2  levels  monitored  at  this  site  were  quite  high  for  the  entire  case  study. 
The  persistence  of  the  winds  was  borne  out  by  the  fact  that  virtually  no  S02 
levels  were  recorded  at  any  other  site  in  the  area.  After  the  frontal  passage, 
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winds  were  once  again  westerly  to  northwesterly,  as  shown  by  surface  wind 
systems  located  at  the  Highway  Junction  and  C-Hill  sites  and  upper  air  wind 
computations  (at  1400  MST  on  the  7th).  This  shift  in  wind  direction  shifted 
the  dispersion  of  emissions.  As  would  be  expected,  S02  levels  recorded  at  the 
Mill  Creek  Site  were  again  high. 

The  pollution  episodes  examined  in  this  case  study  are  a  function  of 
winds  which  in  turn  are  related  to  the  synoptic  situation.  In  regard  to  winds, 
the  synoptic  situation  can  mandate  directional  components  but  final  determinants 
are  localized  factors  (i.e.  local  meteorology  and  topography).  The  winds  pro- 
duced during  this  case  study  were  moderate  and  persistent.  Briefly,  in 
succession,  the  change  in  synoptic  patterns  created  a  change  in  wind  directions 
which  in  turn  created  a  change  in  dispersion  characteristics.  Atmospheric 
stability  was  not  as  much  a  factor  in  this  case  due  to  the  winds  creating  a 
somewhat  homogeneous  turbulent  atmospheric  structure. 
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IV.  SUMMARY 

A  summary  of  the  meteorological  data  collected  in  the  Anaconda  area  of 
the  Deer  Lodge  Valley  has  been  presented.  Surface  and  upper  air  meteorological 
data  collected  over  a  one-year  period  is  discussed  and  summary  tables  are 
presented  in  the  appendix.  Case  studies  of  high  sulfur  dioxide  pollution 
concentrations  at  surrounding  monitors  have  been  examined.  The  meteorological 
factors  surrounding  the  periods  of  high  concentrations  were  given. 

The  study  has  put  together  a  data  base  of  meteorological  data  for  future 
air  quality  assessments  in  the  area.  Also  the  case  studies  will  provide  useful 
information  in  any  dispersion  modeling  validations  for  the  smelter  complex. 
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APPENDIX  A 


43-A 


January  1978 
Calm  0.3% 
Total  Hours  675 


15% 


February  1978 
Calm  0.3% 
Total  Hours  654 


MONTHLY  WIND  ROSES 
Highway  Junction  Site 
Anaconda,  MT 


March  1978 
Calm  0.1% 
Total   Hours  712 


15% 


April    1978 
Calm  0.0% 
Total    Hours  708 


May  1978 
Calm  0.0% 
Total  Hours  644 


June  1978 
Calm  0.0% 
Total  Hours  669 


MONTHLY  WIND  ROSES 
Highway  Juntion  Site 
Anaconda,  MT 


15* 


July  1978 

Calm  0.0% 

Total  Hours  722 


August  1978 
Calm  0.0% 
Total  Hours  713 


15% 


Sept.  1978 
Calm  0.0% 
Total  Hours  701 


Oct.  1978 

Calm  0.0% 

Total  Hours  708 


Monthly  Wind  Roses 
Highway  Junction  Site 
Anaconda,  Montana 


Nov.  1978 

Calm  0.3% 

Total  Hours  692 


Dec.  1978 

Calm  0.0% 

Total  Hours  663 


January  1979 
Calm  0.0% 
Total   Hours  555 


February  1979 
Calm  0.2% 
Total   Hours  618 


MONTHLY  WIND  ROSES 
Highway  Junction  Site 
Anaconda,  MT 


15% 


March  1979 
Calm  0.0% 
Total   Hours  732 


April   1979 
Calm  0.0% 
Total   Hours  512 


15% 


Winter  1977-1978 
Calm  0.2% 
Total  Hours  2045 


Spring  1978 

Calm  0.0% 

Total  Hours  2064 


15% 


SEASONAL  WIND  ROSES 
Highway  Junction  Site 
Anaconda,  MT 


Summer  1978 
Calm  0.0% 
Total  Hours  2104 


15% 


Autumn  1978 
Calm  0.1% 
Total    Hours  2101 


Winter  1978-79 

Calm  0.1% 

Total  Hours  1836 


15* 


SEASONAL  WIND  ROSES 
Highway  Junction 
Anaconda,  MT 


W 


15* 


Calm  0.1% 
Total  Hours  8113 


ANNUAL  WIND  ROSE  . 
Highway  (Junction  Site 
Anaconda,  MT 


15% 


July  1978 
Calm  0.0°/ 
Total  Hours  407 


August  1978 

Calm  0.0% 

Total  Hours  720 


MONTHLY  WIND  ROSES 
Lincoln  School  Site 
Anaconda,  MT 


September  1978 
Calm  0.0% 
Total  Hours  708 


%  October  1978 

Calm  0.0% 
Total  Hours  525 


Dec.  1978 
Calm  0.0% 
Total  Hours  360 


15% 


Jan.  1979 
Calm  0.0% 
Total  Hours  345 


Monthly  Wind  Roses 

Lincon  School  Site 

Anaconda ,  MT 


Feb.  1979 

Calm  0.0% 

Total  Hours  646 


March  1979 
Calm  0.0% 
Total  Hours  729 


15% 


February  1978 
Calm  0.8% 
Total  Hours  643 


March  1978 
Calm  2.7% 
Total  Hours  695 


MONTHLY  WIND  ROSES 
Water  Office  Site 
Anaconda,  MT 


15% 


April  1978 
Calm  0.4% 
Total  Hours  704 


15% 


S 

May  1978 
Calm  0.6% 
Total   Hours  636 


Spring  1978 
Water  Office  Site 
Calm  0.0% 
Total  Hours.  2054 


15% 


Summer  1978 
Lincoln  School  Site 
Calm  0.0% 
Total  Hours  1127 


Seasonal  Wind  Roses 
Anaconda,  Montana 


15* 


Autumn  1978 
Lincoln  School  Site 

Calm  0.1% 
Total  Hours  1233 


15% 


Winter  1978-1979 
Lincoln  School  Site 
Calm  0.0% 
Total  Hours  1351 
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NOTE:       FUK    TYPE    l=PkUNT  AC  t2=SUB  S  ICENCE  1 3=R  AC  IA  I ICN     (SPIKED    ECHO 

4=RA0IATICN    (LAFIKAF    ECHO    S=l^K^CV^^ 
N=NO    INVLRilUN    iM=MISSING    CA1A    OR    CNKNCV»N 


ACOUSTIC  KAGAR  ANALYSIS 
ER  LOCGE  VALLtY  UlSPtRSiUN  STUDY  MCNTh  CF  JUNE      1978 

*******  FIKSI  INVERSION  FREQUENCY  CF  CCClRENCE  TABLE  ******* 


ICKNESS 
METERSI       SFC 

.True                 /■>«_     *-itr\ 

INVERSION 
100         200 

EASE    FE1GFT 
300         400 

(Ih    METERS) 
500         60C 

700 

800 

900 

TCTAL 

—  lint               U*^ 

01-100 
C1-3C0 
01-500 
01-900 
INVEPSICN 

2 

24 

2 

0 

Mi  i 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

c 

0 

c 

C 

0 

c 

c 

0 
C 

c 

c 

C 
C 

c 

c 

0 
0 

c 

0 
0 
0 
0 

0 
0 
0 

c 

2 

24 

2 

0 
2 

TGTAL 

28 

0 

0 

0 

C 

c 

0 

c 

c 

c 

30 

-TIME      601- 

-1200 

MST 

01-100 
01-300 
01-500 
CI-9CC 
INVERSION 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

c 

0 

c 

c 

c 

G 
0 
C 

c 

0 

c 
c 

c 

0 

c 
c 

0 

0 

c 
c 

c 

0 

0 

c 

0 
0 
0 
0 
30 

TOTAL 
-TIME    1201- 

0 
-1600 

0 
MST 

0 

0 

c 

C 

c 

c 

c 

c 

3C 

Cl-lCC 
Cl-300 
01-500 
01-900 
INVERSION 

G 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 

c 
c 
c 

c 

c 
c 
c 

0 

G 

c 
c 

0 

0 

c 
c 

0 

0 

c 

0 
0 

0 
0 

c 

0 

0 
0 
0 
0 
30 

TOTAL 

0 

0 

0 

0 

0 

c 

c 

c 

0 

0 

30 

-TIME    1801- 

01-100 
01-300 
C1-5CC 
01-900 
INVERSION 

-2400 

9 

12 

0 
0 

MST 

0 
0 
0 
0 

0 
0 
0 
0 

0 

1 

0 
0 

c 
c 
c 
c 

c 
c 
c 
c 

c 

c 

0 

c 

C 

c 

0 

0 

0 

c 

0 

0 

0 
0 
0 
0 

9 
13 
0 
0 
8 

TOTAL 

21 

0 

0 

1 

SUMMARY 

c 

FOR 

LIDI 

c 

c 

1  I  u  t  c  c 

c 

0 

0 

30 

r  K  tWULiiv.  i 

r  1  Ho  i 

01-100 
01-300 
01-50C 
C1-9CC 
INVERSION 

11 

36 

2 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

1 

0 
0 

c 

0 

c 

C 

c 

C 

c 
c 

c 

0 

c 

C 

c 

0 

c 
c 

0 
0 

0 

c 

c 

0 

0 
C 

11 

37 

2 

0 
70 

TCTAL       49      0      0      1      C      C      C      C      C      C     12C 


ACOUSTIC    RACJR    ANALYSIS 

CEER    LCDGE    VALLtY    D1SPEKSIGN    STUDY  KCNTH    CF    JUKE  1978 

*******    SECOND     INVERSION    FRECUEKCY    Cf    OCCURENCE    TABLE    ****** 

THICKNESS  INVERSION    tfiSt    HEIGhT    (IN    METERS) 

(METERS)       SEC         100         200         300         400         5C0         60C         70C         800         SCO         TOTAL 

TIME  0-    600    MST 

CC1-1CC  C0101C0C00  2 

101-300  OOOOCCCOOO  0 

i     3C1-50C  OOOOOCCCCC  0 

5C1-90C  0000000000  0 

,NC    INVERSION  28 

ICTAL  0  0 

TIME      601-1200    MST 

001-1CC  0  0 

:  1C1-300  0  0 

3C1-5CC  C  0 

5C1-90C  o  0 

NC  INVERSICN 

TCTAL        0      0 

I    001-10C  OOOOCCCOOO  0 

1C1-3C0  OOOOCCCCCO  0 

301-5GC  OOOOCCCCCO  0 

501-900  OOOOCCCOOC  0 

NO    INVERSICN  30 

TOTAL  OOOOCCCOOO  30 

TIME    1801-2400    MST 

0C1-100  OOOOCCCCCC  0 

101-300  0000000000  0 

301-500  OOOOOCCCOO  0 

5C1-9CC  OOOOCCCOOO  C 

NO    INVERSICN  30 

TCTAL  OOOOCCCCCO  30 


1 

0 

1 

c 

0 

0 

0 

0 

30 

0 

0 

c 

c 

c 

c 

0 

0 

0 

0 

0 

c 

c 

c 

c 

0 

0 

0 

0 

0 

0 

c 

c 

0 

0 

0 
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0 

0 

c 

c 

c 

c 

0 

0 

0 
30 

0 

0 

c 

c 

c 

0 

0 

0 

30 

FREQUENCY    SUMMARY    FCR    SECOND    INVERSION 


0C1-1CC  00101CCC00  2 

101-300  OOOOCOCOOO  0 

3C1-5CC  OOOOCCCOOO  0 

501-90C  OOOOCCCOOO  0 

NC    INVERSICN  118 

TOTAL  00101CCC00  120 


ACULSTIC    RAtAR    ANALYSIS 
P    LCCGfc    VALLEY    DISPtRSION    STUDY  MCNTF    CF    JUNE  1S78 

*******    Tk0    hjur    STABILITY    ANALYSIS    ************************** 
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E 

¥ 

M 

E 

E 

D 

C 

6 

M 

c 

c 

c 

E 

^ 

M 
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M 

E 

c 

M 

D 

M 

¥ 

c 

c 

¥ 

M 

PERCENT 

FREQUENCE 

'    CF 

OCCURENCE 

FCP 

EACF 

CATEGCPY 

A=    C. 

0 

% 

8= 

4. 

4 

*     c  = 

=3  2.5 

I 

C  =  22.! 

5    % 

E=ll. 

7    *       F  = 

■■  c.c 

% 

u=  c. 

0 

% 

M=2a. 

9 

% 

:    U=UNKNOhN   M=MISSING    DATA 
CLOUD   COVER    CONDITIONS 

USED 

FROM 

NkS 

STAIICN      AT 

ELITE 

WIND    LATA    TAKEN    AT    SUE 
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it********************** 
0000-0600   MSF 

DAY  BASE    TUP       TYPE 

(100MM10JM)    * 


i 

2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


*********************** 
0CC0-0600   MST 

DAY  BASE    TOP       TYPE 

UOOMMlOOMJ    * 
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4 

0 

3 

4 

c 

2 

4 

M 

M 
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M 

M 

M 

0 

1 

4 

0 

1 

4 

0 

1 

4 

N 

N 

N 

0 

1 

4 

N 

N 

N 

C 

1 

4 
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1 

4 
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1 

4 

N 

N 

N 

M 

M 
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M 

0 

3 

4 

N 

N 

N 

0 

2 

4 

0 

2 

4 

c 

3 

4 

0 

2 

4 

0 

2 

4 

0 

2 

4 

0 

2 

4 

0 

1 

4 
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4 

3 

0 

1 
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0 

1 

4 

EiRST    INVERSION 
0601-1200    MST 
BASE       TOP       TYPE 
(iOOMHlOOM)    * 


N 
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M 
M 
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M 
N 
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N 
N 
N 
N 
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N 
N 
N 
N 
N 


SECOND    INVERSION 
U601-1200    MST 
BASE       TOP       1YPE 
UOOMM10QMI    * 


*********************************  **,, 

1201-18C0    MST  1801-2400    MST 

EASE       TCP      TYPE         BASE       TOP       TYPE 
UC0MM100M)    *  (IOOMHlOOM)    * 
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N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

M 

M 

M 

M 

M 

M 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
N 
N 
M 
N 

E 

N 
N 
N 
N 
N 
N 
N 
M 
M 
M 
M 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 


N 

N 

N 

N 

N 

N 

M 

M 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

M 

M 

M 

M 

M 

M 

M 

M 

N 

N 

N 

N 

K 

K 

N 

N 

N 

N 

fv 

IS 

N 

N 

N 

N 

N 

K 

N 

N 

N 

Jv 

N 

K 

N 

N 

N 

0 
M 
M 
N 
N 
N 
N 
0 
0 
0 
0 
0 
0 
M 
M 
M 
M 
N 
C 
0 
0 
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2 
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4 
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4 

N 
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**********************************] 

1201-1800    MST  1801-2400    MST 

EASE       TCP       TYPE         BASE       TCP      TYPE 
UG0MM100M)    *  (10CMM100M)    * 
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N 

N 

<M 

N 

N 

A 

N 

N 

N 

N 

N 

N 
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euk  nrpt.  i= 

^EkuN1AL,2 
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.c  t3=RAL 
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4= 
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*******  FIRST  INVERSION  FREQUENCY  OF  OCCURENCE  1ABLE  ******* 


ICKNESS 
METERS)       SFC 

-TIME            0-    600 

101-100               10 
01-3C0              11 
01-500                 1 
01-900                0 
INVERSION 

INVE 
100 

MST 

0 
0 
0 
0 

RSI  ON 
200 

BASE    HEIGHT 
300         400 

(IN    KETERS) 
SCO         6CC 

70C 

800 

900 

TOTAL 

U 
0 
0 
0 

0 
0 
0 

0 

C 
0 

c 

c 

c 

0 

c 

c 

c 

0 
0 

c 

c 

0 

c 
c 

0 
0 
0 

c 

c 

0 
0 
0 

10 

11 

1 

0 

4 

TOTAL                22 
-TIME      601-1200 

0 
MST 

0 

u 

c 

0 

c 

c 

c 

c 

26 

01-100                 0 
01-300                 0 
01-500                0 
01-900                0 
INVERSION 

0 
0 
0 
0 

0 
0 
0 
0 

1 

0 
0 

0 

0 

c 
c 

0 

C 
0 

0 
0 

0 
0 

c 

0 

0 

c 

c 

0 

0 

0 

c 

0 

0 
0 

c 

0 

1 

0 

0 

0 

25 

TOTAL                   0 
-TIME    1201-1800 

0 
MST 

0 

1 

0 

0 

0 

0 

0 

0 

26 

01-100                0 
01-300                 0 
01-5C0                0 
01-900                 0 
i    INVERSION 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

c 

0 

0 

c 

c 
c 
c 
c 

c 

0 
0 

c 

0 

c 

0 
0 

0 
0 
0 

0 

c 

0 
0 
0 

0 
0 
0 
0 
26 

TOTAL                   0 
-TIME    1801-2  400 

0 
MST 

0 

0 

c 

C 

0 

0 

0 

0 

26 

01-100                9 
01-3C0                 7 
01-500                0 
01-900                0 
INVERSION 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

c 
c 
c 

c 

c 

0 

c 

C 

0 
0 
0 

c 

0 

c 

C 

0 

0 

c 

0 
0 

0 

c 

0 
0 

9 

7 
0 
0 

s 

TOTAL       16      0      0      0      C      C      C      C      0      0      25 


01-1  CO 

19 

rutwut 

0 

0 

1 

run    r  j 
0 

0 

0 

0 

0 

0 

20 

01-300 

18 

0 

0 

0 

c 

0 

0 

c 

0 

0 

18 

01-500 

1 

0 

0 

0 

0 

c 

c 

C 

c 

0 

1 

01-900 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

INVERSION 

64 

TOTAL       38      0      0      1      0      0      0      C      0      0     103 


DEER    LODGE    VALLcY 

*******       $£ 


THICKNESS 
(METERS) 

TIME 


SEC 

0-    oJO 


ACOUSTIC    RADAR    ANALYSIS 
DISPERSION    STUDY  MONTH    Cf    JUL*  1978 

CUND    INVERSICN    EREGUENCY    CE    OCCURENCE    TABLE    ****** 

INVERSION    EASE    HEIGET     (IK    METERS) 

100         200         300         400         500         60C         700         800         900 


001-10C 
101-300 
301-5CC 
5O1-9C0 
NO    INVERSICN 


TOTAL 
TCME 


0 
0 
0 
0 


0 


MST 

0 
0 
0 
0 


0 


0 

0 
0 

0 


6C1-12J0    MST 


001-100  0 

101-300  0 

301-500  0 

501-900  0 
NO    INVERSICN 

TOTAL  0 


0 
0 
0 
0 


0 


0 

1 

0 
0 


TIME    1201-1800    MST    


001-100  0 

101-300  0 

301-500  0 

501-9CC  0 
NO  INVERSICN 

TOTAL  0 

TIME    18C1-2400 

0C1-1CC  0 

101-300  0 

301-50C  0 

501-900  0 
NO  INVERSION 

TOTAL  0 


0 
0 
0 
0 


0 
MSI 


0 
0 
0 
0 


0 

0 
0 
0 


0 


0 
0 
0 
0 


0 


0 

1 

0 
0 


0 
0 
0 
0 


0 
0 

0 
0 


0 
0 
0 
0 


c 

0 
0 

0 


c 

0 

c 

0 


0 

c 
c 

0 


C 
0 
0 

0 


c 

c 

C 

c 


c 

C 

c 
c 


c 
c 
c 
c 


c 

0 

c 

C 


0 
0 
0 

c 


c 

0 

0 

c 


0 
0 

c 

0 


0 

0 

c 

0 


0 
0 

c 

0 


c 
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0 


0 

c 

0 

0 
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0 
0 

c 


0 
0 
C 
0 


0 
0 
0 
0 


0 

c 

0 
0 


c 

0 

0 

c 


0 
0 
0 
0 


2< 
24 


2! 

21 


001-100  0 

101-30C  0 

301-50C  0 

501-900  0 
NO    INVERSICN 


-    E*EUUtNCY    SUMMARY    EGR    SECOND    INVERSICN 
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1 
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G 
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c 


c 
c 

0 

c 


0 
0 

c 

G 
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0 

c 
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TOTAL 


ACOUSTIC    HALAk     ANALYSIS 
iER    LODGE    VALLcY    LdSPERSION    STUDY  MCNTF    CF    JULY  1978 

********    TWO   HOUR    STABILITY    ANALYSIS    ************************** 
kY 
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PERCENT    FREQUENCY    OF    OCCURENCE    FCH    EACH    CATEGORY 

A=    0.0    %      8=    5.6    *      C  =  19.6    *       0  =  22. C    t       E=lC.e    S       F=    C.C 

U=    0.0    t      M=41.9    % 

JTE:     U=UNKNOWN    M=fclSSiNG    DA  I  A 

CLOUD   COVER    CONDITIONS    UStD    FRLF    NwS    STATICN       AT     BCTTE 
WIND    DATA    TAKEN    AT    SITE 
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ACOUSTIC    RALAR    ANALYSIS 

DEER  LODGE    VALLEY    UiSPEKVlON    STUDY  MCKIh    CF    AUGLST         1978 

44*********************   FIKST    INVERSION    ************************************ 

0000-0600  HST  0601-1200    MST  1201-18C0    MST              1801-2400    MST 

DAY  B/>SE    TUP       TYPE  BASE       TOP       TYPE  EASE      TCF       TYPE         EASE       TCP       TYFE 

U00MM1Q0M)    *  (100MM100M)    *  (100MH100M    *            I100MM100M)    * 

1  024  NNN  NNN  0 

2  242  NNN  NNN  0 

3  C14  NNN  NNN  0 

4  024  NNN  NNN  0 

5  024  NNN  NNN  0 

6  034  NNN  h  b            h                 0 

7  024  NNN  NNN  0 

8  024  NNN  NNN  0 

9  024  NNN  NNN  0 

10  023  NNN  NNN  0 

11  C  2     4  NNN  NNN       0 

12  014  NNN  NNN  N 

13  033  NNN  NNN  0 

14  C33  NNN  NNN  0 

15  033  NNN  h  h           h                0 

16  023  NNN  NNN  C 

17  C43  NNN  NNN  0 

18  034  NNN  NNN  0 

19  034  NNN  NNN  0 
2C  C14  NNN  NNN       N 

21  C14  NNN  NNN  0 

22  C14  NNN  NNN  0 

23  C24  NNN  NNN  0 

24  034  NNN  NNN  0 

25  C24  NNN  NNN  0 

26  NNN  NNN  NNN  N 

27  NNN  NNN  NNN  0 

28  034  NNN  NNN  0 

29  014  NNN  NNN  0 

30  C14  NNN  NNN  0 

31  C  53  N      NN  N      NN       0 

***********************    ScCCNC    INVERSION  *********************************** 

COCO-0600   MST  0601-1200    MST  1201-18C0    MST              1801-2400    MST 

DAY  BASE    TUP       TYPE  BASE       TOP       TYPE  EASE       TCP       TYPE         BASE       TOP      TYPE 

(100MJU00MJ    *  UOOMJllOOM)    *  (1C0MM100M)    *            (1G0MU10CM)    ♦ 

1  NNN  NNN  NNN 

2  NNN  NNN  NNN 

3  NNN  NNN  NNN 

4  NNN  NNN  NNN 

5  NNN  NNN  NNN 

6  NNN  NNN  NNN 

7  NNN  NNN  NNN 
6  NNN  NNN  NNN 
9  NNN  N              H            h  NNN 

10  NNN  NNN  NNN 

11  NNN  NNN  NNN 

12  NNN  NNN  NNN 

13  NNN  NNN  NNN 

14  NNN  NNN  NNN 

15  N  N     N  N      UN  N      N     N 

16  NNN  NNN  NNN 

17  N  NN  N      NN  N      NN 

18  NNN  NNN  NNN 

19  NNN  NNN  NNN 

20  NNN  NNN  NNN 

21  692  NNN  NNN 

22  362  NNN  NNN 

23  N  N     ii  NNN  NNN 

24  592  NNN  NNN 

25  NNN  NNN  NNN 

26  NNN  NNN  NNN 

27  NNN  NNN  NNN 
2  6  NNN  NNN  NNN 
29  K  N  ft  NNN  NNN 
3C  NNN  NNN  NNN 
31  NNN  NNN  NNN 

NCTE;       FOk    TYPL    1=FkuN t AL t2=SUBSIC£NCE , 3=R AC  I4T ICN     (SFIKEC    ECHO 

A=RA01ATICN    (LAMINA  ECHO    9=LNKNGteN 

N,-N<n  r  nvpws  »um  m=*issjm;  cat/  cp  lnkncwn 
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II 


ACOUSTIC  RACAR  ANALYSIS 
LODGE  VALLtY  DISPERSION  STUDY  MCNTH  CF  AUGUST    1978 

*******  FIRST  INVERSION  FREQUENCY  CF  CCCIRENCE  TABLE  ******* 


[CKNESS 
4ETERSJ       SFO 

-TIME            C-    600 

INVERSION 
100         200 

EASE    HEIGhl 
300         40C 

llh    PETERS) 
5CC         6CC 

7CC 

800 

9C0 

TOTAL 

nj  1 

H-IGC                 7 
:i-30C              19 
31-500                 2 
31-900                 0 
INVERSION 

0 
0 
0 
0 

0 

1 

0 

0 

0 
0 

c 

0 

c 

0 

c 
c 

c 

G 
C 
0 

C 

0 

c 

C 

0 
C 
C 
C 

G 
0 

0 

0 

C 
0 
0 

c 

7 
20 
2 
0 
2 

rOTAL                 28 
-TIME      601-1200 

0 
MST 

1 

0 

0 

G 

C 

c 

0 

c 

31 

31-10C                 0 
31-300                 0 
31-500                0 
31-9C0                0 
INVERSION 

0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

c 

0 

c 
c 

C 
C 
C 
C 

C 
0 

c 

C 

c 
c 

C 
C 

c 

0 

0 
0 

0 
0 

0 
0 

C 
0 
0 
0 
31 

rOTAL                    0 
-TIME    1201-1800 

0 
MST 

0 

0 

c 

C 

C 

c 

C 

C 

31 

;i-ico           o 

31-300                0 
31-500                0 
31-900                0 
INVERSICN 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

C 

c 
c 

0 

c 
c 

C 
0 

C 
C 
C 
0 

0 

c 

0 

C 

0 
0 
0 
0 

0 
0 
C 
0 

0 
0 
0 
0 
31 

rOTAL                   0 

-TIME    1801-2400 

31-100             18 
31-300                9 
D1-5CC                1 
31-90C                0 
INVERSICN 

0 

MST 

0 
0 
0 
0 

0 

0 

0 

C 

0 

C 

0 

0 

31 

0 
0 
0 
0 

0 
0 
0 
0 

c 
c 

C 

c 

c 

C 
0 
C 

C 

C 
0 

c 

C 
C 
0 
0 

C 

c 

0 

G 

0 

G 
0 
0 

18 
9 
1 

0 
3 

rOTAL  28  000CCCC00  31 


FREQUENCY    SUMMARY    FOR    FIRST    INVERSIOh 


31-100  25  000CCCCCC25 

31-300  28  0100C0000  29 

31-500  30O0CGCC0O  3 

D1-90G  OOOOCCCCOO  0 

INVERSION  67 

rOTAL  56  010CCCC0C  124 


ACOUSTIC    KAi-AR    ANALYSIS 
DEER    LCDGE    VALLEY    DISPERSION    STUDY  MCMF    CF    AUGUST         1978 

*******    SfcCONU    INVERSION    FREQUENCY    CF    OCCURENCE    TAELE    ****** 


THICKNESS 
CMETEFS)   SFC 

TIME     0-  600 

CC1-1CC       G 
101-300       0 
3C1-5CC       0 
5C1-900       0 
NC  INVERSICN 

iNVt 
100 

MST 

0 
0 
0 
0 

RSI  ON 

200 

BASE  FE1GF.T 
300    400 

(IN  METERS) 
5C0    60C 

7CC 

80C 

9C0 

TOTAL 

0 
0 
0 
0 

0 

1 

0 
0 

0 
0 
0 
0 

0 
0 
1 
0 

C 

1 

0 

0 

0 
C 
C 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
2 
1 

0 
28 

TCIAL        0 

TIME   601-1200 

OCl-lOC       0 
101-30C       0 
3C1-5GC       0 
5C1-9CC       0 
NC  INVERSICN 

0 
MST 

0 

0 
0 
0 

0 

1 

C 

1 

1 

0 

0 

0 

31 

0 
0 
0 
0 

0 
0 
0 

0 

C 

c 

0 

c 

C 

c 

0 
C 

c 

C 

c 

c 

0 

0 
0 
0 

c 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
31 

TOTAL        0 
TIME  1201-1800 

0 

mst 

0 

0 

C 

C 

C 

0 

0 

0 

31 

001-lOC       0 
101-3CC       0 
301-500       0 
501-900       0 
NC  INVERSION 

0 
0 
0 
0 

0 
0 
0 

0 

0 
0 
0 

0 

c 

C 

c 

c 

C 

c 
c 

c 

c 

C 

c 

0 

C 

c 

0 

0 

0 
G 

0 

0 

0 
0 
0 

0 

0 
0 
0 
0 
31 

TOTAL        0 

0 

0 

0 

c 

C 

C 

C 

0 

0 

31 

TIME  1801-2400 

MST 



, 















COl-lCO       0 
101-300       0 
301-500       0 
5C1-9CC       0 
NC  INVERSICN 

0 
0 
0 
0 

0 

1 

0 
0 

0 

1 

0 
0 

c 

0 

c 

0 

C 
G 
C 
C 

C 
0 

c 

0 

C 
0 
0 
C 

0 
0 
0 
G 

0 

0 
0 
C 

0 
2 

0 

0 

29 

TOIAL  C011CCCCCC31 


001-lOC 

0 

1-KtUUt 

0 

0 

jMWAKT 
C 

C 

C 

INVtKi  1 

C 

C 

0 

0 

0 

101-300 

0 

0 

1 

2 

C 

0 

1 

C 

0 

0 

4 

301-5CC 

0 

0 

0 

0 

0 

1 

0 

c 

0 

0 

1 

5C1-90C 

0 

0 

0 

0 

C 

C 

0 

0 

0 

0 

0 

NO  INVERSICN 

119 

TOTAL  0012C11C00  124 


ACCLSTIC    RADAR    ANALYSIS 
EER    LCCGE    VALLEY    DISPERSION    STUDY  HCMh    CF    AUGUST  1976 

********    TW(j    j-jyyK    STABILITY    ANALYSIS    ************************** 
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PERCENT    FREQUENCY    OF    OCCURENCE    FOP    EACF    CATEGCPV 

A=    CO    %       B=    4.3    %      C=27.2    %       0=24.7    %       E=ll.t    %       F=    C.C    % 

U=    0.5    X      M=31.7    % 

IOTE:    U=UNKNC*N   M=MISSING    DATA 

CLOUD   COVER   CONDITIONS    UScC    FROM    NKS    STATICN      AT    EUTTE 
WIND    DATA    TAKEN    AT    SITE 


ACOUSTIC    RACAR    ANALYSIS 

DEER  LODGE    VALLEY    DISPERSION    STUDY  MCNTH    CF    SEPT.            1978 

***********************   p igsi    INVERSION    ************************************ 

0000-0600  MST  0601-1200    MST  1201-18CC    MST              1801-2400    MST 

■CAY  EASE    TOP       TYPt  BASE       TOP       TYPE  EASE       TCP       TYPE         BASE       TCP      TYPE 

(lCOM)UOOM)    *  (100MM10QM)    *  UCOMHiOOM)    *            (100MH100M)    * 

! 

1  014  NNN  NNN  014 

2  C14  NNN  NNN  0      1* 

3  C14  NNN  NNN  044 

4  C34  NNN  NNN  024 

5  C  1     4  NNN  NNN       023 

6  024  NNN  NNN  014 

7  014  NNN  NNN  NNN 

8  NNN  NNN  NNN  024 

9  054  NNN  NNN  014 

10  013  NNN  NNN  013 

11  C23  NNN  NNN  013 

12  013  NNN  h  h           h                NNN 

13  034  NNN  NNN  024 

14  C44  NNN  NNN  034 

15  034  033  NNN  NNN 

16  NNN  NNN  NNN  02     4 

17  C14  NNN  NNN  023 

18  023  NNN  h  K           h                014 

19  034  NNN  NNN  033 

20  C33  NNN  NNN  02* 

21  043  NNN  NNN  023 

22  C33  03     3  NNN  NNN 

23  C14  NNN  NNN  014 

24  034  NNN  NNN  014 

25  C44  NNN  NNN  014 

26  C24  033  NNN  014 

27  C43  043  NNN  033 

28  234  344  NNN  C33 

29  034  NNN  NNN  014 

30  044  NNN  NNN  NNN 

***********************    SECOND    INVERSION  *********************************** 

0000-0600  MST  0601-1200    MST  1201-18CC    MSI              1801-2400    MST 

DAY  BASE    TOP       TYPE  BASE       TOP       TYPE  EASE      TCP      TYPE         BASE      TCP      TYPE 

(100MX100M)    *  (100KM100M)    *  (1C0MM1C0M)    *            (100MM100M)    * 

1  359  469  NNN 

2  459  NNN  NNN 

3  NNN  NNN  NNN 

4  NNN  NNN  NNN 

5  NNN  NNN  NNN 

6  NNN  NNN  NNN 

7  452  NNN  h  h           h 

8  NNN  NNN  NNN 

9  NNN  NNN  NNN 

10  N  N           H  NNN  NNN 

11  N  NN  N      NN  N      NN 

12  NNN  NNN  342 

13  NNN  NNN  NNN 

14  NNN  NNN  NNN 

15  N  NN  N      NN  N      NN 

16  NNN  NNN  NNN 

17  N  NN  N      NN  N      NN 

18  NNN  NNN  NNN 

19  NNN  h  H           f^  NNN 

20  NNN  NNN  NNN 

21  N  N     N  N      N     N  N      N     N 

22  N  H           ^  N      NN  N      NN 

23  242  132  NNN 
2  4  N      NN  N      NN  N      NN 

25  N  NN  N      NN  N      NN 

26  NNN  NNN  NNN 
21  NNN  NNN  NNN 

28  NNN  NNN  NNN 

29  NNN  NNN  NNN 

30  NNN  NNN  NNN 

NOTE:       FOR    TYPt    1  =  FkGNTAL  ,2=SUBilCENCE  ,3=RAC  IAT  ICN     (SPIKED    ECHC I 

4=RAUIATI0N    (LAMINAR  ECHCI     9=LNKNCWN 

N=NC    iNVtRSiUN -M=MISSiNG    LATA  OF    LNKNCkN 


N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

3 

5 

2 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

3 

6 
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N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N     ' 

N 

N 

N 

N 

N 

:R    LCCGfc    V4LLEY 

01 SPERSICN 

STUCY 

KCMh 

CF    S 

EPT. 

1978 

*******    FIRST    INVERSION    FREQUENCE 

OF 

OCCURENCE 

1AELE 

******* 

[OKNESS 
IETERS)       SFC 

INVERSION 
100         200 

BASE    hEiGHT 
300         400 

UK    KETERS) 
5C0       ecc 

7CC 

800         900 

TOTAL 

-TIME            C- 

-   600 

MST 

;i-ioc 

J1-3CC 
31-5CC 
)l-900 
INVERSION 

9 
12 

6 

0 

0 
0 
0 
0 

1 

0 

0 
0 

0 
0 
0 
0 

c 

0 

c 

0 

C 
0 
C 
C 

c 

0 
C 

c 

c 

0 

c 
c 

C 
0 
0 
0 

C 
0 

0 
0 

10 

12 

6 

0 

2 

[CTAL 
•TIME      601- 

:i-icc 

11-300 
11-500 
>l-900 
INVERSION 

27 

-1200 

0 
3 
1 

0 

0 

MST 

0 
0 
0 
0 

1 

0 

c 

c 

C 

c 

C 

c 

3C 

0 
0 
0 
0 

1 

0 
0 
0 

0 

c 

c 

0 

c 
c 
c 

C 

C 

c 

0 

0 

0 

c 
c 

0 

0 
C 
C 
0 

0 
0 

c 

0 

1 

3 
1 

0 
25 

fCTAL 
•TIME    1201- 

4 

-1800 

0 
MST 

0 

1 

0 

c 

c 

0 

0 

0 

30 

11-100 
11-300 
51-5CC 
11-900 
INVERSION 

0 
0 

0 
0 

0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 

c 
c 
c 
c 

c 
c 
c 
c 

c 

C 

0 

c 

c 
c 
c 
c 

c 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
3C 

CTAL 

•TIME    1801- 
!1-100 

:i-3cc 

)l-500 
U-90G 
INVERSION 

0 

-2400 

12 
12 

1 
0 

0 

MST 

0 
0 
0 
0 

0 

0 

c 

c 

c 

C 

0 

0 

30 

0 
0 
0 
0 

0 
0 
0 
0 

c 
c 

0 

c 

c 

C 
C 

c 

C 
0 

c 
c 

c 
c 
c 
c 

0 

c 

0 

0 

0 

c 

0 

G 

12 

12 
1 

0 
5 

CTAL 

25 

0 

CD   Cil 

0 

0 
SLMMARY 

c 

FOR 

riD 

c 

Ikli 

C 

C  O  C    I 

0 

0 

0 

30 

rK  tu  wlri,  i 

MKji 

i-icc 

11-300 

;i-50c 

11-900 
INVERSION 

21 
27 

8 
0 

0 
0 
0 
0 

1 

0 
0 
0 

1 
0 
0 
0 

c 
c 
c 

0 

c 
c 

c 

0 

c 
c 
c 

0 

c 
c 
c 

0 

0 
0 
0 
0 

0 
0 
C 
0 

23 

27 

8 

0 

62 

OTAL  56  011CCC000  120 


ACOUSTIC  RACAR  ANALYSIS 
DEEP  LODGE  VALLEY  DISPERSION  STUDY  MCNTH  CF  SEPT,     1978 

*******  SECOND  INVERSICN  FREQUENCY  CF  CCCUPENCE  TAELE  ****** 


THICKNESS 
(METERS)   SFL 

'  —  —  —  T  IMP       fl—  iA/i 

INVt 
100 

MST 

0 

0 
0 
0 

P^ICN 
200 

EASE  hEIGET 
300    400 

(IN  METERS) 

500    600 

7C0 

800 

900 

TOTAL 

—  —  —  i  in  c      vj 

OOl-lCO 
101-30C 
3C1-5CC 
5C1-9CC 
NO  INVERSICN 

0 
0 
C 

0 

0 
1 
0 
0 

0 

1 

0 
0 

2 

0 
0 
0 

c 

0 

c 
c 

c 
c 

0 
C 

c 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

2 
2 
0 
0 
26 

TOTAL 

TIME   6C1- 

i 

001-100 

i  1C1-3CC 

301-500 

i  501-900 

-NO  INVERSICN 

0 

•1200 

0 
0 
0 
0 

0 

MST 

0 
1 
0 
0 

1 

1 

2 

c 

c 

0 

0 

0 

30 

0 
0 
0 

0 

0 
0 
0 

0 

C 

1 

0 

c 

C 

c 

C 

C 

C 
C 

c 

0 

c 
c 

0 

0 

0 
0 

0 
0 

0 
C 

c 

0 

0 
2 
0 
0 
28 

TOTAL 
TIME  1201- 

0 
1800 

1 
MST 

0 

0 

1 

c 

c 

c 

0 

0 

30 

001-10C 

101-300 
i  3C1-5C0 

5  CI  —  9CC 
NO  INVERSICN 

0 
0 
0 

c 

0 
0 
0 

0 

0 
0 
0 
0 

1 

0 

0 
0 

c 

0 

c 
c 

C 
0 

c 
c 

0 
0 

c 

0 

0 
0 

c 

0 

0 
0 
0 
0 

0 

0 
0 
C 

1 
0 
0 
0 
29 

TCTAL 

i 

1 TIME  1801- 

CC1-10C 

,  101-300 

301-50C 

501-900 

NC  INVERSICN 

0 

-2400 

0 
0 
0 
0 

0 

MST 

0 
0 
0 
0 

0 

1 

C 

0 

c 

c 

0 

C 

30 

0 
0 
0 

0 

0 
2 
0 
0 

0 

c 

c 

0 

0 

c 

C 
0 

0 

c 

C 
0 

0 
0 
C 
0 

0 
0 
0 
0 

0 
0 

c 

0 

0 
2 
0 
0 
28 

IOTAL  00020000 


-  frequency  summary  for  second  inversion 


001-100  00012CCCC0 

1C1-3CC  01131CCC0C 

3C1-5C0  OOOOCCCOCC 

501-900  OOOOOCCCOO 
NO    INVERSICN 

TCTAL  O1143CC00O 


ADUDSTIG    RADAR    ANALYSIS 
B    LODGE    VALLEY    DISPERSION    STUDY  MENTF    CF    SEPT.  1978 

4+****    TfcO    HOUR    STABILITY    ANALYSIS    ************************** 
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£ 

£ 

£ 
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c 
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£ 

E 
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M 

M 
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fc 

fc 
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£ 

E 

¥ 

M 

¥ 

M 

M 

D 

C 

D 

D 

£ 

£ 

¥ 

¥ 

M 

¥ 

M 

M 

M 

8 

D 

C 

£ 

£ 

E 

¥ 

M 

M 

K 

M 

D 

C 

C 

C 

C 

£ 

fc 

¥ 

M 

K 

M 

fc 

fc 
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C 

C 

£ 

E 

E 

£ 
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D 
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C 

£ 

£ 

C 
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D 
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£ 
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E 

E 

E 

fc 

D 

8 

C 

£ 

£ 

¥ 

E 

E 

E 

M 

E 

C 

C 

C 

c 

£ 

C 

M 

E 

E 

E 

E 

E 

H 

D 

C 

c 

£ 

£ 

¥ 

E 

E 

M 

M 

t 

M 

D 

C 

c 

L 

C 

¥ 

f 

fc 

M 

L 

D 

D 

D 

D 

M 

£ 

£ 

¥ 

f 

fc 
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fc 
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C 

C 

M 
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£ 

E 

E 

M 

fc 

M 

fc 

D 

c 

t 

£ 

D 

£ 

£ 

C 

PERCENT    FREQUENCY    OF    GCCDRENGE    F£F    EAEF    EATEGGRY 

A=    £.C    %      8=    1.9    %      C=22.2    i       D=2S.4    -I       E=14.7    %       F=    C.C    3 

U=    CO    *      M=31./    £ 

I:    U=LNKNEWN   M=MISSINb    DATA 

GLOUD   DOVER   CUNOiTIONS    USEu    FROfc    NKS    STATIEN      AT    ELITE 
fclND    DATA    TAKEN    AT    SITE 


ACOUSTIC    RADAR    ANALYSIS 
OfcER    LODGE    VALLEY    DISPERSION    STUDY  MCMK    CF    CCTCEER 


1978 


***********************   pirsj    INVERSION    ************************************ 


DAY 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

ill 

17 

18 
19 
20 
21 
12 
23 
24 
25 
26 
27 
28 
29 
30 
31 


CCCO-ObOQ   MST 

BASE    TOP       TYPE 
(100MH1G0M)    * 


0601-1200    MST 
tJASE       TOP       1YPE 
(100MM100M)    * 


1201-1800    PST 
EASE       TCP       IYFE 
(1C0MM1C0M)    * 


1801-2400    MST 
BASE       TOP      TYPE 
(100MM10CM)    * 


N 

0 

c 

0 

0 

c 

0 

0 
0 
0 
N 
N 
C 
C 
0 

c 
c 

0 

c 
c 

Is 

c 
c 
c 
c 
c 

0 
N 

N 
0 
C 


N 
2 
3 
3 
1 
2 
4 
2 
4 
3 
N 
N 
1 
1 
4 
3 
3 
1 
5 
3 
N 
2 
2 
2 
3 
3 
2 
N 
N 
2 
3 


N 
4 
4 
4 
4 
4 
4 
3 
4 
3 
N 
N 
4 
4 
4 
4 
3 
4 
4 
3 
N 
4 
3 
i 
4 
4 
4 
i4 
N 
4 
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N 
N 
0 
N 
N 
1 
1 
1 
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N 
N 
N 
2 
1 
1 
1 
2 
1 
N 
N 
N 
1 
N 
N 
0 
0 
0 
N 
N 
N 
2 


N 
N 
3 
N 
N 
2 
4 
4 
4 
N 
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N 
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N 
N 
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4 
N 
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N 
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N 
N 
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4 
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N 
N 
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4 


N 
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N 
N 
N 
N 
N 
N 

N 
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N 
N 
N 
h 
N 
K 
K 
K 
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N 
N 
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N 
N 
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N 
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N 
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N 
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N 
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M 
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N 
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N 
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N 
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Is 
IS 
N 
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N 
N 
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N 
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N 
0 
0 
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0 

c 

0 
N 
N 
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0 
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N 
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C 
N 
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0 

c 

0 

0 

c 

N 

0 
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0 
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N 
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N 
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4 
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4 


*********************** 
CCCC-0600   MST 

DAY  BASE    TOP       TYPE 

1100MM100M)    * 


SECOND    INVERSION 

0601-1200    MSI 
BASE       TCP       TYPE 
UOOMHIGOM)    * 


*********************************** 

1201-18CC  MST      1801-2400  MST 
EASE   TCP   TYPE    BASE   TGP   TYPE 

(1C0MM1C0M)  *     (100MM100MI  * 


1 

2 

!  I 

5 
6 
7 
i  8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

2e 

29 

30 
31 


N 
K 
K 
N 
N 
N 

^ 

N 
N 
N 

fs 

h 

N 

N 
N 
N 

M 
1 
N 
N 
N 
IS 
h 
N 
Is 
N 
N 
3 
2 
N 
N 


N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
8 
N 
N 
N 
N 
N 
N 
N 
N 
N 
5 
5 
N 
N 


N 
N 
N 
N 
N 
N 

iM 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
2 
N 
N 
N 
N 
N 
N 
N 
N 
N 
9 
9 
N 
N 


N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

IS 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

K 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

|s 

N 

N 

N 

N 

N 

N 

N 

N 

IS 

K 

N 

N 

h 

K 

N 

N 

N 

N 

K 

K 

N 

N 

N 

K 

N 

h 

K 

N 

is 

N 

N 

N 

N 

Is 

K 

N 

N 

h 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

IS 

N 

fv 

N 

N 

K 

K 

N 

N 

K 

K 

K 

N 

N 

N 

N 

N 

N 

h 

N 

N 

IS 

N 

N 

Is 

N 

K 

N 

N 

N 

Is 

N 

N 

N 

N 

h 

fs 

N 

N 

fs 

N 

N 

IS 

N 

h 

N 

N 

N 

2 

4 

9 

N 

N 

K 

N 

N 

N 

N 

N 

K 

N 

N 

K 

N 

N 

N 

N 

N 

K 

h 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

K 

N 

N 

K 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

K 

h 

K 

K 

N 

N 

K 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

K 

2 

5 

S 

N 

N 

N 

N 

N 

K 

N 

N 

N 

N 

N 

K 

MOTE:       FOR    TYPt    1  =  FK0-NT  AL  t2  =  S0BSlCENCE  ,3«R  AC  I*  T  ICN    (SPIKED    ECHO) 

*=RADIATICN    (LAPIKAF    ECHO    9  =  LNKhCkN 
N=NO    IriVtRlklON    M»MISSING    CAT*    CR    LNKNCKN 


ACOUSTIC    RACAR    ANALYSIS 
ER    LODGE    VALLEY    DISPERSION    STUOY  MCNTF    CF    CCTCPER       1978 

*******    FIRST     INVERSICN    FREQLtMY    CF    LCCCRENCfc     1ABIE    ******* 


ICKNESS 
METERS)       SEC 

INVtRilCN 
100         200 

EASE    HEIGH 

300          400 

(  IN    FLIERS) 
500         6CC 

7CC 

800 

9C0 

TOTAL 

-TIME            0-    600 

MST    - 

Cl-lCC                4 
Cl-300             lfc 
01-500                5 
01-900                0 
INVEPSICN 

0 
0 
0 
0 

0 
0 
0 

0 

0 
0 
0 
0 

C 

c 
c 

0 

C 
C 
C 

c 

c 
c 
c 

c 

c 
c 

0 
C 

0 
0 
0 

0 

0 
0 
0 

0 

4 
16 
5 
0 
6 

TOTAL                 25 

0 

0 

0 

c 

C 

c 

C 

0 

0 

31 

-TIME      601-1200 

MST    - 

Cl-lOC                 1 
01-300                2 
C1-5CC                1 
C1-9CC                0 
INVERSICN 

1 
8 
0 

0 

0 
2 

1 

0 

0 
0 

c 

0 

c 

0 

c 
c 

c 
c 
c 
c 

c 
c 
c 
c 

c 

0 
0 

c 

c 

0 
0 
0 

c 

0 

0 

c 

2 
12 

2 

C 

15 

TOTAL                   4 

-TIME    1201-1800 

Cl-lCC                 0 
01-300                 0 
C1-50C                 0 
01-900                 0 
INVERSION 

9 

3 

0 

c 

c 

c 

c 

c 

c 

31 

fO  1 

0 
0 
0 
0 

0 
0 
G 
0 

0 

1 

0 
0 

c 
c 

0 
0 

c 
c 
c 
c 

c 
c 

c 

0 

0 

c 

C 

c 

0 

c 
c 

0 

0 

c 
c 

0 

0 
1 

0 
0 

30 

TOTAL                   0 
-TIME    1801-2400 

Cl-lCO              14 

01-300             10 
C1-5CC                0 
01-9CC                0 
INVEPSICN 

0 

Ml  V  T       - 

0 

1 

0 

c 

c 

0 

0 

0 

31 

no  1 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
C 

c 

c 

0 

c 

c 
c 
c 
c 

c 
c 
c 
c 

c 
c 

0 

c 

c 

0 
0 

c 

c 
c 

c 

0 

14 

10 
0 
0 
7 

TOTAL  24  000CCCC00  31 


FREQUENCY    SLMMARY    FOR    FIRST    INVERSION 


01-100  19              10GCCCCCC20 

01-300  28              82               1CC0000              39 

C1-5  0C  6              0              1              0              C              C              C              C              0              0                7 

C1-9CC  COOOCCCCCC                 0 

INVERSICN  58 

TOTAL  53              9              3               1               C               C              C              C              C              C            124 


ACOUSTIC  RACAR  ANALYSIS 
DEER  LCCGE  VALLEY  DISPERSION  STUDY  MCNTH  CF  CCTCEEP   1978 

*******  SfcCGND  INVERSICN  FPECOENCY  CF  OCCURENCE  TABLE  ****** 


THICKNESS 
(METERS)       SFC 

i TIME            0-    600 

CCl-ICC                c 
101-3CC                 0 
3G1-5CC                 U 
5C1-900                 0 
NC    INVERSION 

INVERSICN 
100          100 

bASE    HEIGHT 
300         400 

(IN    METERS) 

i>CO         60C 

70C 

eoc 

see 

TOTAL 

no  i     *~ 

0 
0 
0 
0 

0 
1 

0 

0 

0 
1 

0 
0 

C 

c 
c 
c 

C 

c 
c 
c 

c 
c 
c 

0 

1 
c 
c 

0 

0 

c 
c 

0 

0 
0 

c 

0 

1 

2 

0 

0 

28 

TOTAL                    0 

TIME      601-1200 

001-100                 0 
101-30C                 0 
3C1-5CC                 0 
5C1-9CC                 C 
NC    INVERSICN 

0 
MST    - 

0 

0 
0 

0 

1 

1 

c 

c 

c 

1 

0 

0 

31 

0 

0 
0 
0 

0 
0 
0 
C 

c 

c 

0 
C 

c 
c 
c 
c 

c 
c 
c 
c 

c 
c 

0 

c 

0 

c 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
31 

TCTAL                    0 

TIME    12C1-1800 

OCl-lCC                 C 
1C1-3CC                 0 
3C1-50C                 0 

i    5C1-90C                 0 

NO    INVERSICN 

0 

MST    ■ 

0 
0 
0 
0 

0 

0 

C 

c 

c 

c 

0 

0 

31  ! 

0 

1 

0 
0 

0 
0 
0 
0 

c 
c 

0 

c 

c 
c 
c 
c 

c 
c 
c 

0 

c 
c 
c 
c 

0 

c 

0 
0 

c 
c 

0 

0 

0 

1 

0 

0 

30 

TLTAL                   0 

0 

1 

0 

c 

c 

c 

c 

0 

0 

31 

TIME    1801-2400 

MST    ■ 

OCl-lOC                  0 
101-300                 0 
301-5CC                 0 
501-9CC                 C 
NO    INVERSION 

0 
0 
0 
0 

0 

1 

0 
0 

0 
0 

0 

0 

c 
c 
c 

c 

c 
c 
c 

c 

c 

0 

c 
c 

c 

0 

c 
c 

0 
0 
0 

c 

0 
0 

c 

0 

0 

1 

0 

0 

30 

TCTAL        0      0 


FRtgUtiMCY  SUMMARY  FOR  SECOND  INVERSICN 


C01-1CC  0000CCC1C0 

1C1-3CC  0031CCC000 

3C1-5CC  0000000  0-00 

501-9C0  OOOOCCCOOO 
NC    INVERSICN 

TCTAL  0031CCC100 


ACUISTIC    RALAR    ANALYSIS 
P    LODGE    VALLEY    UISREkSlUN    SJUCY  FCNTF    CF    CCICEEfc 


1S78 


******   twl  hour  iTAbiLiry   analysis   ********<***************** 
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E 
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F 

F 

C 

0 

c 

c 

F 

F 

F 

PERCENT 

FRE> 

.iUENCY 

CF 

OCCURENCE 

FOR 

EACF 

CATEGORY 

C. 

o  %     a= 

1.9 

4   C  = 

25. 

5  2 

0=27.4 

% 

E=13. 

2  3 

F=  C.C 

% 

E:    U=UNKNOWN    F=FiSSIi\iG    OAT  A 

CLCUC    COVER    CUNOITIUNS    OSCO    FRCF    NWS 
WINC    LATA    TAKEN    AI    SITE 


STAIICN       AT    ELITE 
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h 
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9 
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ACOUSTIC    RACAR    ANALYSIS 
DEER    LOCGE    VALLEY    CISPEKSION    STUDY  KCKTH    CF    NOVEMBER    1978 

***********************  FIRST    INVERSION    ************************************ 

CCC0-G60G   MST  0601-1200    MST  1201-1800    MST  1801-2400    MST 

CAY  BASE    TUP       TYPE  BASE       TUP       TYPE  EASE       TCP       TYPE  BASE       TCP       TYPE 

U00MM100M)    *  (100MM100M)    *  (1COMM100M)     *  (ICOMIllCCMI    * 

1  044  044  NNN 

2  044  0  44  NNN 

3  034  0  34  NNN 

4  NNN  NNN  N      N     N 

5  NNN  NNN  NNN 

6  024  NNN  NNN 

7  023  NNN  NNN 

8  023  249  NNN 

9  NNN  NNN  NNN 

10  NNN  NNN  NNN 

11  NNN  NNN  NNN 

12  NNN  NNN  NNN 

13  NNP4  NNN  NNN 

14  C24  034  NNN 

15  034  044  NNN 

16  034  NNN  NNN 

17  C      2     3  NNN  NNN 

18  NNN  NNN  NNN 

19  NNN  NNN  NNN 

20  014  014  NNN 

21  C34  044  C54 

22  C      3     *  U54  054 

23  044  044  044 

24  C14  044  C34 

25  C24  NNN  NNN 

26  C34  034  h  h  h 

27  C      5     4  054  053 

28  C53  NNN  NNN 

29  C33  033  C34 

30  044  NNN  NNN 

***********************    SECCNC    INVERSION  *********************************** 

CCCO-0600   MST  0601-1200    MST  12C1-18CC    MST  1801-2400    MST 

DAY  BASE    TbP       TYPE         BASE       TOP       TYPE  EASE       TCP      TVFE         BASE       TCP       TYPE 

1100MU100M)    *  UGOMHIOOM)    *  (1C0MH1CCM)    *  U00MM100M)    * 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

NCTE:       FUR    TYPE    l  =  FkiiNTAL  ,2=SCBS  ICENCE  ,3=RAE  IATICN     (SPIKED    ECHO 

4=KAJ1ATICN    (LAMINAF    ECHO     S=LNKNOWN 
N=NO    INVcRSlON    M=MISSING    CAT/    CP    CNKNCkN 


N 

N 

N 

N 
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N 
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N 
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N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
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N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
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N 

N 

N 

N 

N 

N 
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N 

H 

N 
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N 
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N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

3 

4 
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5 
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N 
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N 
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N 

N 

N 

N 
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N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

1 

2 

3 

1 

2 

3 

1 

2 

4 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

3 

6 

9 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
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N 

N 

N 
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N 

N 

N 

N 

N 

N 

N 
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M 

N 

N 

N 

N 

N 

4 

7 

9 

3 

6 

9 

N 

N 

N 

2 

6 

S 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

ACULSTIC  RACAK  ANALYSIS 
Kt  LODGE  VALLtY  DlSPfcKSIUft  STUDY  M.CNTF  CF  NCVEFEER  1978 

*******  FIRS!  INVcRSICN  FBEUUENCY  OF  CtCLRENCE  T48LE  ******* 


ICKNESS 
MEUHS)       SFL 

-TIME            0-    600 

Cl-lCC                  2 
01-300              12 
01-500                 7 
C1-9CC                 0 
INVERSION 

INVLRSION 
lOo         <?00 

b/>St    HEIGF.I 
jIOO          400 

(IN    METERS) 

5C0          eCC          7CC 

faOG 

9C0 

TCTAL 

rtj  1 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

c 
c 
c 

0 

0 
C 

c 

0 

C 

c 

0 
C 

c 
c 

C 

0 

0 
0 
0 
0 

0 
0 
0 
0 

2 

12 

7 

0 

9 

TCTAL                 21 
-TIME      601-1200 

0 
MST 

0 

0 

C 

c 

0 

0 

0 

0 

30 

D1-10C                 1 
Q1-3CC                 4 
Cl-SCC                 8 
01-900                 0 
INVEPSICN 

0 

0 
0 
0 

0 

1 

0 
0 

0 

0 
0 
G 

C 

C 

c 
c 

c 
c 
c 
c 

C 

c 
c 
c 

0 

C 
0 

c 

0 

0 
0 
0 

C 
0 
0 
C 

1 
5 
8 
0 
16 

TCTAL                 13 
-TIME    1201-1600 

0 
Mil 

1 

c 

c 

c 

c 

c 

0 

C 

30 

01-1OC                 0 
01-3CC                 2 
01-500                 4 
Dl-900                 0 
INVERSION 

0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

c 
c 

0 

C 

c 
c 
c 

c 

c 

C 

c 

c 

c 
c 
c 

c 

0 
0 
0 
0 

0 

c 

0 

c 

0 
2 
4 
0 
24 

TOTAL                   6 

0 

0 

0 

c 

C 

c 

c 

0 

c 

30 

-TIME    1801-2400 

MST 

01-100                 5 
01-300              11 
01-500                5 
C1-9CC                 0 
INVERSION 

0 
0 
0 
0 

0 
0 

1 

0 

0 
0 
0 
0 

c 

0 

c 
c 

c 

0 

c 
c 

C 
0 

c 

C 

c 

c 
c 
c 

c 

0 
0 
0 

c 

0 
0 

c 

5 
11 

6 
C 

8 

TCTAL                 21 

0 

L  J    L  ,   | 

1 

0 
SUMMARY 

c 

FLF 

tic 

C 

C   T 

C 
INVERSION 

c 

C 

c 

3C 

rK  tUutiNu  i 

rlHji 

01-100                fc 
01-300              29 
C1-5CC              24 
C1-90C                 0 
INVEPSICN 

0 

0 
0 
0 

0 

1 
1 

0 

0 
0 
0 
0 

C 

c 
c 

C 

C 

c 
c 
c 

c 

0 

c 

C 

c 
c 

c 
c 

C 

0 
0 
0 

0 

c 

0 
0 

8 
30 
25 

0 
57 

TOTAL       61      0      2      C      C      C      C      C      0      0     120 


ACOUSTIC  RACAR  ANALYSIS 

DEER  LCDGt  VALLEY  DISPERSION  STUDY  MCNTh  CF  NOVEMEER  1S78 

*******  SECOND  INVERSION  FREQUENCY  CF  OCCURENCE  TABLE  ****** 

THICKNESS  INVERSION  bASE  HEIGHT  (IN  METERS) 

(METERS)   SFO    100    200    300    400    5C0    60C    7CC    800    9C0 

■ TIME     C-  600  MST ■ 


0C1-100  000               1CCCC00 

1C1-3CC  OOOICCCCOO 

3C1-5CC  OOOCCCCCCC 

5C1-90C  OOOOCCCOOO 
NC    INVERSION 

TOTAL  OOO2CCCC00 

001-100  0300CCCCCC 

101-300  0             0-01000000 

301-500  OOOOCCCCOC 

5C1-9CC  OOOOCCCCOC 
NO    INVERSION 

TOTAL  0301CCCCCC 

TIME    1201-1800    MST    


C CI- ICC  0              0              0              0              0              C              0              0              0              0 

101-300  OO12CCCCC0 

3C1-5CC  OOOOCCCCOC 

501-900  0000000000 
NO    INVERSION 

TOTAL  00120C00OO 

TIME    1801-2400    MST    


001-10C  001CCCCC00 

101-300  000  11000  0  0 

3C1-5CC  C010CC0000 

5C1-900  OOOOCCCOOO 
NO    INVEFSICN 

TOTAL  0021  1CCC00 


FREQUtNCY    SUMMARY    FOR    SECOND    INVERSICN 


0C1-1C0  0311CCC00C 

101-300  00151CCC00 

301-5C0  C010CCCCC0 

5C1-9CC  OOOOCCOCOC 
NO    INVERSION 

TOTAL  0336  1CCC0C 


ACCCSIIC    RACAP    /ifvALYSIS 
P    LCEGE    VALLtY    UISPEkSiLi\    STUOY  HLNTF    CF    f\£VEKEEP     1578 

,******    TWO    HJUR    STABILITY    ANALYSIS    ** **************** * ******* 
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PERCENT    FREQUENCY    CF    CCCLRENCE    FCP     EACF    CATEGCFY 

A=    CO    %       0=    3.3    %       £  =  11.1    t       L=33.t    I       E=1CE    3       F=    £.C    % 

U=    CO    %      M-41.1    % 

E:    U=UNKNG*N    M=MISSINti    DATA 

CLCUD  cCy/EK   LUNDITICNS    USEE    FRCP    NWS    STA1ICN      AT    ELITE 
KIN£    £ATA    TAKEN    A I    SITE 


ACGLSTIC    RAEAR    ANALYSIS 
DEER    LCCGC    VALLtiY    uiSPER^ION    STUDY  MCMF    CF    LECENEER    1978 

♦a*********************  FIRST    INVERSION  ************************************ 

CCCO-0600   hSf  0601-1200    MSI  1201-18CC    PST  1801-24G0    WST 

DAY  BASF    TOR       TYPfc  bASE       TOP       TYPE  EASE       TCP      TYPE         eASE       TCP       TYPE 

(lOOWHlOJrtJ    *  UuOMHlOOW)    *  (lCOMHlCQI*)    *  (100MH100P)    * 
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31  C34  034  C24                 024 

***********************    SECCNC    INVERSION  **************** ******************* 

OCCQ-OfcOO  MST  0601-1200    *ST  1201-18CC    PSI  18C1-240C    PST 

DAY  BASE    TOP      TYPE  BASE      TOP       TYPE  EASE      TCP      TYPE  BASE      TOP      TYPE 

11C0MM100M)    *  UOOrtHlOOM)    *  { IGOft)  (  ICC*)    *  (1C0M)(100«)    * 

i            372  nnn  n  n        n           n 

2  ft              ft           N  269  ft  ft           ft                 ft 

3  NNN  NNN  NNN                 N 

4  NNN  NNN  N  ft            N                  N 

5  ft              N           N  NNN  ft  ft            ft                 N 

6  ft              N           N  ,       N  ft           ft  NNN                N 

7  ft              N           N  NNN  NNN                 ft 

8  NNN  NNN  NNN                 N 

9  NNN  NNN  NNN                 N 

10  NNN  NNN  NNN                 N 

11  NNN  NNN  NNN                 ft 

12  NNN  NNN  NNN                 N 

13  NNN  NNN  NNN                 ft 

14  NNN  NNN  NNN                  N 

15  NN.M  NNN  NNN                 N 
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17  NNN  NNN  NNN  N 

18  NNN  NNN  NNN  2 

19  NNN  259  249  N 

20  NNN  NNN  NNN  N 

21  ft              N           N  NNN  NNN  N 

22  NNN  N              N            N  NNN  N 

23  NNN  NNN  NNN  N 

24  t\              «           H  NNN  NNN  ft 

25  NNN  NNN  NNN  N 

26  NNN  NNN  NNN  N 

27  NNN  NNN  NNN  1 

28  NNN  NNN  NNN  N 

29  NNN  NNN  2               8            S  N 

30  ft               N            H  NNN  NNN  N 

31  NNM  4                7             <>  47S  3 

NCTL;       FOR    TVPt    l=PkUNTAL.<^bueSILENCE|3=RAlIA1ICN     (SPIKED    ECHO 

4=kAuIATILN    ILAMNAF  ECHO    9  =  LNKhCWN 

N=isiO    INVERSION  «  =  MSS1NG    CATA  LR    LNKNCwN 
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ACuUiliC     i<ALAh     ANALYSIS 
E*    LOCGE    VALLctf    ui^Lk^lLh     STGGY  CLMI- 


LF     CtCENEER     1978 


*******    FiKST     INVLKbILN    hfctULEMY    If     CCCLRENCE     TABU     ******* 


KE1ERS) 
-TIMh 


Sft  100 

0-     6J0     Mil 


<d00  300  400  5GO  60C  70C  HOC  9CG  TOTAL 


C1-1CC 
01-300 
C1-5CC 
C1-90C 
1NVEPSICN 


TOTAL 
-T  IMC 


b 

19 
3 
0 


2  7 
6Cl-120o 


0 
0 

0 
0 


0 
MS  I 


0 
0 
0 

0 


c 
c 

c 

0 


5 
19 

3 
0 
4 

31 


D1-1CC 
C1-3CC 
Dl-500 
C1-90C 
INy/fcPSICN 

TOTAL 


2 

12 

b 

o 


19 


J 


0 

i 
0 
0 


c 

0 

c 
c 


2 

13 

5 

C 

11 

31 


-TIME    12C1-1800    riSl 


C1-10C  1  1 

D1-3C0  6  1 

01-5CO  2  2 

C1-9CC  C  0 
INVERSION 

TOTAL  9  4 

-TIME    1801-2400  MST 


2 
8 
4 
0 
17 

31 


C1-1CC 
D1-30C 

01-500 
D1-90C 
INVERSION 


4 

18 

3 

0 


TOTAL 

25 

C1-1C0 

12 

C1-3CC 

5b 

C1-5CC 

13 

31-90C 

0 

INVEPS 

ION 

TOTAL 

80 

0 
0 
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0 
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0 
0 
0 
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0 
0 
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-    rRtwOnNCY     SLMMAPY    FCP    EiKST     UVEPSICN 
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0 
38 
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ACUbSlIC  RAlAR  ANALYSIS 

CEFk  LGCGfc  VALLt*  DiSPcKSICN  STuLt  MCMh  CF  LECEMEER  1978 

*******  StCUNU  i»*VtkSICN  FRtCUENCV  CF  CCCLFENCE  T£ELE  ****** 

THICKNESS  INVfcKSICN  tASE  FEIGfcT  (If*  METERS) 

(PETEFS)   STl    10J    ^^J    200    4CG    5C0    6CC    7CC    600    SCO    TGTAL 


TIME     C-  6 JO  hi  J 


0  CI -ICC  C               0               0               C               C               C               C               C               C               C  C 

101-3CC  OOOOCCCOCC  0 

3C1-5CC  OJolCCCCOO  1 

5C1-9CC  COOOCCCCCO  0 

NC     INVEPSICN  30 

TCTAL  0001CCCCC0  3J 

TIME       601-1200    MiT    

CC1-1CC  OOOOCCCCOC  0 

1C1-3C0  OOIOICCOCO  2 

301-5CC  0010CCCCCC  1 

501-9CC  OOOOCCOCOO  0 

NC     INVEPSICN  28 

TOTAL  00201C0000  31 

TIME    1201-180o    MST    

0C1-1CC  OOOOCCCCOO  0 

1C1-3CC  00101CCCCC  2 

3C1-5CC  0              0              0              0              C              C              C              C              0              0  0 

5C1-90C  0010CCCC00  1 

NC    INVEPSICN  28 

TCTAL  002C1CCCC0  31 

TIME    1801-2400    MSI     — 
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C  INVEPSICN 

-    FKEUUlNCY     SLMMAKY    FOR    SECGNL     INVERSICN 
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101-300  013C2CCCOO  6 

3C1-5CC  0012CCCCCC  3 

501-9CC  0010000000  1 

NC    INVEPSICN  114 

TCTAL  C1522COC00  124 


H    LU£G1     VALLtY    DISPERSION    STUOY  MM)-    CF     CECEKEEF     1S78 

***«<*     luo    MiJuK    jfAblLllV     ANALYSIS     **<******<**************** 
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:NT     EhtgUtiMCY 
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C£C£Kti\LE 

FOP 

EAcF 

CATEGCSY 

A=    0. 

0    $ 

B=    0.5 

i    *      C  = 

2  • 

7    * 

£=35.2 

1 

E=17. 

2    1       F 

-    C.C 

% 

U=    C. 

C       -to 

M=it4.4 

•    ^ 

E:    U  =  0NKNLWN   fo=MSSlrtci    LA  14 

GLCUC   tOVEK   CCNDlFiCNS    USEE    FBDF    NWS    STATIEN       Al    8GTTE 
WIND    EATA    TAKEN    A  f    SITE 


5 

4 

2 

A 

2 

A 

2 

4 

5 

4 

3 

4 

5 

4 

3 

A 

1 

A 

4 

3 

3 

4 

4 

4 

3 

A 

4 

A 

4 

3 

3 

A 
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4 

2 

A 
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A 

3 

3 
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2 

4 

ACUuSTIC    rlAUAtf    ANALYSIS 

DEL*    LODGE     VALLEY    DlSPLKSiGN    STUbY  f^CMh    t  E    JAISUAPY       19  79 

*************  *******<.*,.   hlkSI     iNVERSiCN    *********************************** 

GCGG-OcOu   iMST  0601-1200    MST  1201-1800    fS  1  1801-2400    MST 

DAY            RASE    TUP       lYPii  BASE       luP       TYPE  EASE       TCP       TYPE  8ASE       TLP       TYPE 

K100MH103M)    *  C10GMH100M)    *  (lCOfMlCOK)     *  (  1C0M)  I  1QGN- )     * 

1  C              1           4                 0             2           4  C  5           4  0 

2  C :              4           4                 0              4            4  N  K            N  C 

3  0               2            4                  0              2            4  C24  0 

4  2               3            4                   J                3             4  N  N             N  0 

5  C              6            4                  0               3            4  C  t             4  C 

6  0               5            4                  0               4            4  C  2            4  0 

7  3              3           4                 0              5            4  C  5            4  0 

8  C              o           4                                 5            4  C  5            4  C 

9  0              4           4                 0              5            4  C  2            4  0 
1J                 C              2            +                 N              N           N  C  €            3  C 

11  C+            +                 0               34  C34  0 

12  L               2            4                 u               h            i\  h  IV            rv  0 

13  J^+             033  in  n         k  o 

14  C               3            4                  0               24  C24  U 

15  G              j           4                 0              4            4  h  N            ,\  0 

16  0               1            j                  0               2            4  C  3            4  C 

17  0              3           4                 0               34  C34  0 

18            03'+             124  ^^^  o 

19  C              1           4                 0               14  N  N           N  C 

20  0^4                  014  143  0 

21  C33                   0                j             3  N  l\             N  N 

22  C               L           +                 0              3           4  134  N 

23  N               ft            N                  0               34  C44  0 

24  Dpi  033  K  N  i\  0 
2  5  C  2  4  0  14  N  N  N  0 
26  G  2  4  0  2  4  12  4  0 
2  7  C+  +  044  354  C 
2  8                 C               14                  N              l\            M  ,"\  IS            N  N 

29  C14                 014  124  0 

30  C              3            +                 0              b            4  C54  C 

31  3              30                 3               30  0  34  0 

***********************    SECOND    INvEHSlCh  *********************************** 

0000-0600   Mil'  0601-1200    Hj7  1201-18CC    FS1  1601-2400    MST 

DAY            BASE     FUP       TYPE  3ASL       TOP       TYPfc  EASE       TCP       TYPE  BASE       TCP       TYPE 

UGOPMiOJf.)    *  UOOMMIOOH)    *  1100*0(1001*)     *  (100MM100M)     * 

1  4               0            9                  3               8            9  IN  N            N  N 

2  N              N            N                  N               N            N  4  5            c,  4 

3  \              5           V                 N              N            N  N  N            N  i\ 

4  i\               i\            N                 N               N            N  N  IS            N  N 

5  N              i\            ii                 N              N           N  N  N            N  N 

6            \          .si        .4            im          n        n  is  n        h  n 
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w  16.6              33.3                       3              49.9              37.5 

WNw  0                 0.0 

NW  ic.fc                                                                                                               11 6.6                  5. 5 

KNW  0                 0.0 

CALM  0                  0.0 

L.     TOTALS  23. 2        Id.  6                           16.6              33.2                       6                                       21.7 


FREQUENCY  SU**A*Y  CF  UFPES  LEVEL  WINCS  (PERCENTAGES) 

LLCATIliN:  DELih  LODG*-  CO  -  HIWAY  JUNCTION  -  MET  <MAPS) 
:i00    METc^  LcVcL  WINDS  *CRMNG  VAYf1978 

DIRECTION   *********  WIND  SPEEDS     Mr"  TE  kS/SE  COND  ************************** 


00.1 

03. 

0 

0  6  • 

0 

10.0 

te. 

0 

GRE 

ATER 

ROW 

SUMMARY 

TO 

TC 

TO 

TO 

TO 

THAN 

TGTAL 

TOTAL 

AVERAGE 

0  2  •  9 

U~  * 

9 

09. 

r* 

15  .9 

25. 

0 

25 

.0 

COUNT 

PERCENT 

SPEED 

N 

J 

0.0 

NS_ 

0 

0.0 

Nc 

0 

0.0 

-  N 

0 

0*0 

_ 

1  4.2 

1 

14.2 

12.3 

£  SE 

J 

0.0 

SI! 

0 

0.0 

S5:r 

0 

0.0 

3 

0 

0.0 

ssw 

14.2 

1 

14.2 

15. e 

o* 

2a.  5 

2 

28.5 

15.0 

*s* 

0 

0.0 

4 

14.2 

1  4. 

2 

2 

28.4 

i  e.4 

*N* 

0 

O.J 

N* 

0 

0.0 

NN  rt 

.  4.2 

1 

14.2 

15.3 

ALM 

0 

0.0 

TOTALS 

55.2 

14. 

2 

7 

15.  1 

MAY,1978 

DIWdCTION   *********  *IND  SPEEDS  MET 6RS/SECQND  ************************** 

00.1   43.0        06.0   10. 0   16.0   GREATER       ROW  SUMMARY 

TC      TC      TO      TC      TG      THAN      TOTAL  TOTAL   AVERAGE 

02.9   05.9   39.9   15.9   25.0    25.0     COUNT  PERCENT   SPEED 

N                                                            0  0.0 

N.N-                                                                     0  0.0 

N.:                                                            0  0.0 

ENc                                      25. J                   1  2  5.0      16.8 

:                                                                                                           o  o.o 

ES2                                                            0  J.J 

b:                                                            0  0.0 

Sic                                                            0  0.0 

3                                                            0  0.0 

0  0.0 

0  0.0 

0  0.0 

25. 0                     50.0         3  75.0      2E.  7 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

26.0          25.0      50.0         4  25.7 


bo  * 
3W 

WSW 

* 
ViN  * 

NNrt 

CALM 

L.     TOTALS 

FREQUENCY  oUMMARY  CF  UPPER  LcVr.L  *INCS  (PERCENTAGES) 
pCATICS:  L)£Fr<  LGOGE  CC  -  HIteAY  JUNCTION  -  MET  (MAPS) 
DO  METER  LEViiL  to  I  NC  S  MORNING  MAY, 1976 

DIRECTION   *******.*  *  *INC  SPEEDS  METERS/SECOND  ************************** 


00.1 

03. C 

06*0 

10*0 

16,0 

GREATER 

RCW 

SUMMARY 

TO 

Tu 

TO 

TO 

TC 

THAN 

TOTAL 

TOTAL 

AVERAGE 

02.9 

05.5 

09,9 

15,9 

35,0 

25.0 

CCUNT 

PERCENT 

SPEED 

N 

0 

0.0 

NNE 

0 

0.0 

NE 

0 

0.0 

ENf: 

0 

0.0 

E 

0 

0.0 

ESE 

0 

0.0 

S._ 

0 

0.0 

SSE 

0 

0.0 

3 

0 

0.0 

5SW 

0 

0.0 

S* 

0 

0.0 

ft'SW 

0 

0.0 

N 

50  *  j 

50.0 

2 

100.0 

.12.  ■'.= 

*NW 

0 

3.0 

NH 

0 

0.0 

NN* 

3 

0*0 

CALM 

0 

0  .  0 

L.  TOTALS 

50,0 

5^.0 

2 

12.  6 

OJ  METER  LEV1L  WINDS  AFTERNOON         MAY, 1978 

BIRGCTION   *********  WIND  SPEEDS  METERS/SECOND  *****>************.**;****;** 

00*1   03.0   Ot.O   10.0   16.0   GREATER       ROW  SUMMARY 

TC      TC      TC      TO      TC      THAN      TOTAL  TOTAL   AVERAGE 

02,9   05*9   09.9   15.9   ^5.0     25.0      COUNT  PERCENT   SPEED 

0  CO 

0  0.0 

3  3*0 

0  0.0 

0  0»0 

0  Q»C 

0  0.0 

}  0.<J 

0  0.0 

0  0.0 

0  3*0 

0  0.0 

50*0             50.0         2  100.0      24.1 

0  0*0 

0  0.0 

0  0*^ 

0  0,0 

50.0             50.0         2  24*1 


N 

NN.; 

n:: 

ENc 

:- 

ESi 

S; 

S^£ 

S 

SSW 

sm 

fcS* 

vv 

ANA 

N* 

NN* 

CALM 

L ,  TCTAl 

FREQUENCY  SUMMARY  OF  VTXING  HEIGHTS 
LOCATION:  DEER    LODGE  Cl  -  HIHiAY  JUNCTION  -  MET  (NAPS) 
*IXIi\G  HEIGHTS  ->=K:QU:NCY  ZF     JCCUftENCc  FUR  MAY    1978 


M IXING  Hi IGHI 

(m.  t: s  , ) 

C  -  LOO 
,01-  .50 
<i  -2 1  -  50  0 
.^01-  7  50 
751-1  3  0-J 
lOOi-iSDJ 
>  1  5  3  0 

total 


MOANING 
OCCURENCES 

0 

0 

J 

J 

J 


AFTERNOON 
OCCURENCES 

0 

) 

J 
0 

J 

0 
0 
0 


AVcRAGfc     »iNl. 
THROUGH     MIXirU 
LAYF«     (M/SEC) 


.PLuD 


J  »  '.) 


AVERAGE     LAPSd     RATE 
6-LGfc    FIRST     INVER. 

(  C  E  G    C     /  I  >J  j  M  )        -  0  J  •  J  0 


-'JJ.00 


FREQUENCY  SUMMARY  CF    UFPER  LcVEL  KINDS  ( ^Ek CENTAGES ) 

pCATION:  DEER  LODGE  CO  -  H I « AY  JUNCTION  -  MET  (MAPS) 

SURFACE  *IND5  VOfiNING  JUNE, 197b 

DIRECTION   *¥*#****».  WIND  SPEEDS  Hi   TZ  ^S/SECOND  *************>«************ 

00.  I    0  3.0  06. U    10  .0    16.0   GREATER       ROW  SUMMARY 

TO      TO  TC      TC      TO      THAN      TCTAL  TOTAL    AVERAGE 

)2.9   OS.S  09.9   IS. 9   25.0    25.0      CCUNT  PERCENT   SPEED 

N  0  0.0 

NNE  J  >.J 

N  r  0  0.0 

EN  £  0  0.0 

E           4.5  14. 5. 9 

ESE  0  0.0 

5  E  J  J  •  0 

SEE           4.  5  1  4.5       1.8 

S           4.5    4. S  2  9.0       2.0 

Si*           4  •  o     a»  •  5  2  9.0       3.6 

SW                  4.5  1  4.5       3.  3 

*SW           4.5    13.6  4  18. I       3.<* 

*         16.122.7  9  40.6       2.6 

WNW           9*0  2  9.0       i  •  5 

N*  'J  J.O 

NNa  0  0.0 

CALM  0  0*0 

L.  TOTALS    <*9.6   49. t  22  2.6 

SURFACE  WINDS  AFTERNOON  JUNE. 1978 

DIRECTION   **:*******  WIND  SPEEDS  METERS/SECCND  *  ***  *  *  ******  *********  ***  *  * 

00.1   03.0  06.0   10.0   16.0   GREATER       ROW  SUMMARY 

TO      TO  TO      TC      TO      THAN      TOTAL  TOTAL   AVERAGE 

J2.9   .93.9  J9.9   15.9   25.0    25.)      CCUNT  PERCENT   SPEED 

'J           5.5  .         1  5.5       2.7 

NN  Z                       1 1 • 1     5  •  5  3  \ 6 • 6       2.5 

N  E  0  0.0 

ENE                   E.E  1  5.5       3.: 

E          5. 5c. 5  2  11.0       2.9 


c  3 


0       0.0 


S E  t»  5                                                                                      l       5 •  5       6 •  3 

S3..  0       0.0 

^  5,5                                                1       5.5       2.7 

S3*  c.5    5.5    5.5                                 5      16.5       4.1 

SA  ii.l                                2     11.1       7*3 

»  3  w  0-3.0 

w  0       0 .  9 

*N*  li.l     5.5                                 5      16.6       6. I 

N*  5.5                                           15.55.4 

NNW  O       0.0 

CALM  0       0.0 

f  * •  T Q  T  AL  3           33.13  6.6   27.6  J  8                4.4 


FREQUENCY  jU^A^Y  CP  UPPirF  LEVEL  WINDS  <  PERCENT  AGES ) 

l  ;cat  ion:  deep  lodge  Cl  -  hlWAY  junction  -  MET  (MAPS) 

.0^  M£Tfc.3  L:V-L  W  I  Nl  .   HORNING  JUNE  .1973 


o  o  •  i   o : 

TL 
02.9    J! 


**   ft  INC  SPEED'S  MuTEPS/SECOND  ***w******^****J|!********#«i 

Ji.J  Jc.O   iO.O   16.0   GREATER       ROW  SUMMARY 

TO  TC      TC      TO      THAN      TOTAL  TOTAL   AVERAGE 

35.S  09.9    15.9   2'i.0    25.0      COUNT  PERCENT   SPEED 

4*5    4.5  2  9.0       3.0 

NN  -  0  0.0 

N?  0  0*0 

=  Ni  0  0.0 

0  0*0 

-  •-  )  0.) 

*»5  1  4.5        .8 

S3-!           4.5  1  4.51.9 

S                 9  •  ..  2  9.0       4*9 

53W                   * » E  1  4.53.5 

3  *          4.5   31* 3  4.5                                 9  4  0.8       A • I 

W  S  W          4.5  a  „  f;                                 2  9.0       A .  t 

*  9»Q  2  9.0       1  .6 

WNtf  0  0.0 

N*                  -.5  1  4.5       5.7 

NN*           4.5  t  4.5       1.6 

CALM  J  J.O 

COL.  TOTALS     3  6.0   54.3  9.0                               22  2.5 

1 00  MITE*  LEVEL  WINDS  AFTEKNCCN  JUNE. 1973 

DIRECTION   *********  fcIND  SPEEDS  METERS/SECOND  **«********.*  #*****-k*****.** 

00.1    03.0  Oc.O   10.0    16.0   GREATER       ROW  SUMMARY 

TC      TC  TO      TC      TO      THAN      TOTAL  TOTAL   AVERAGE 

02.9   va.;-  J5.5   15.9   25.$           25.0     COUNT  PERCENT   SPEfrD 

N                         5.5          £.5  211. v  3.1 

N.s^f                         5.5  1  5.5                1.3 

ie                                             i6.fi  316.6  3.9 

ENE  0  0.0 

0  0.0 

E3E  0  0.0 

5.5  5.5                                                                   2  11.0                 6.2 

Sj  0  0.0 

3  O  0  •  0 

i:."*                                         ti.i  5.5                                                                                  3  16.6                5.4 

o  *                                        I  i  «  1  2  11.1                 5 . A 

*  i  *  0  0.0 

*  .3  5  .  ~                                                                                     211.0  3.9 
DUN*                                               j»«  5.b                                                                     2  it.  J                  6.7 

INT*                                               r.T  •  5  1  5.5                  5.5 

N>.t  0  0.0 

CA..M  •}  0.0 

CJL.     TOTALS           22.0        bo.  j  1  i  .  ,}        1.1.0                                                                  IB  4.9 


riUOUiNCr       >UMMAUY     IjF      UHM     R     I  i    Vr  L     WINl,  .,      (PfRCtNTAGES) 

ligation:    ji-k   lgdgi     cc   -   hiway    junction    -   met    (maps) 

:0J  MlTl-  LEVEL  WINDS  «C^NING  JUNE. 1978 

JlRtCTIGN   **■«***■***  WIND  SFccDS  MET  EPS/  SECOND  ************************** 

oo.i   03«o   je. o  io.o   t6.o  greater     rc*  summary 

TO      TO      TC      TO      TC      THAN      TOTAL     TOTAL   AVERAGE 
02*9   0  5,9   09.9   15.9   25.0    £5,0      CCUNT   PERCENT   SPEED 

N  9.0                                         29.04.5 

NN£  0  0.0 

N  Z  0  >>•  J 

5N-5  4.5                                                  I  4. 5        « 4 

£  4.5                                                  1  4.5        .9 

fc  S  £  0  J  •  0 

5c  4 •  o                                              1  4 •  5        .  S 

£55  J  J.J 

a  4  •  5     9  •  J                                   3  i  J  •  5       6 .  0 

Si*  4.5                                           1  4.5       4.2 

3  W  4.59.,                                        3  13.5       3.5 

W3W  9.0     4.5                                           3  13.5       3.7 

a  i  3 • €    9 • C                                       5  22.6       2 .a 

WN*  0  0*0 

NW  4.5    4.=                                         2  9.0       2 .  "3 

NN  *  )  0  •  0 

C.4LM  0       0.0 

3L.  TOTALS    45.1    45.0    9.0  22  3.2 

100  McTu^c  LEVEL  WINDS  AFTERNOON        JUNE.  1978 

DIRECTION   *********  wlNU  SPEEDS  METERS/SECOND  **  +  •*****»**********«**»  v  *■* 
00.1   03.0   06.0   10.0   16.0   GREATER       ROW   SUMMARY 

TO      TC      TO      TO      TC      THAN      TOTAL     TOTAL   AVERAGE 
02.9   05.9   09.9   15.9   25.0    25.0      COUNT   PERCENT   SPEED 

N  5.5                                                15.52.5 

NNZ  5.5    5.5            5.5                          3      16.5       6.2 

NE  5.5    5.5                                 2      lt.0       6.3 

ENE  0       0.0 

.:  oo.o 

E3E                                                             0  CO 

SE                                5.5                          2  5.515.4 

5.5                                         i  5.5       3.  ) 

0  0.0 

11.1                                           211.1  4.2 

5 . S            5.5    5.5                   3  16.5      12.2 

0  0.0 

5.5                                                1  5.5       1.5 

5.5     5.5            5.5                   3  16.5       9 • 5 

5.5                                                1  5.5       .1.6 

J  ).0 

0       0.  0 

22.0    38.6    11.0   16.5    1  i  .0  18  7.2 


od;. 

3 

S3  W 

sw 

wsw 

ft 

WN  U 

N  * 

NN* 

( 

ALM 

3L< 

TOTAL? 

FREQUENCY  SUMMARY  CF  UPP5^  LEVEL  KINDS  (PERCENTAGES) 

LOCATIOM  QEii*     LODGE  CC  -  HlfcAY  JUNCTION  -  MET  (MAPS) 
>JJ    M-Tt."i  L£V5i_  WINDS  MORNING  JUNE.1978 

D IRLCT ION 


N 
NNi 

N  : 

Ss 
S  5  E 

S 

sw 

*' 
*N  « 

!\l  A 


-r  ^r  >jc  ■»  :sr  * 

"-•'■■■      *  I  N 

D  SPE 

EOS  ME 

TERS/S 

ECOND  ******************* 

**.«***$ 

•J  j  .  i 

J  3  •  0 

36  .  j 

10.0 

i  6  •  0 

GREATER 

ROW 

SUMMARY 

TO 

lu 

TC 

TG 

TO 

THAN 

TOTAL 

TOTAL 

AVERAGE 

0  2.9 

0  5  •  9 

C  9  •  9 

15.9 

3  5.  0 

25*0 

CCUNT 

PERCENT 

SPEED 

4  .5 

i 

■J 
0 
0 

4.5 
J.O 
0.0 
0.0 

i.s 

4,3 

1 

0 
0 

4.5 
0.0 
0.0 

•  <? 

4.5 

I 

4.5 

1.5 

4*5 

j  •  i> 

9.0 

4  .5 

4 

2 

18.0 
9.;3 

e.  7 

3.9 

t  C.6 

4  •  c 

4 

18.1 

2.5 

4.  5 

4.5 

2 

9.0 

2.0 

4.5 

9.  3 

2 
2 

9.  5 

9.0 

2.9 
5.4 

4  .  5 

4.5 

2 

9.0 

2.9 

<♦  •  J 

I 
0 

4.5 
0.0 

1.5 

•49.6 

cc.G 

9.0 

4.5 

22 

3.5 

CALM 
COL*  TOTALS 

300  M5TL3  LrVEL  WlNDb  AFTERNOON        JUNE. 1976 


0  I  rt  L-  i,  T I  D  N   *  *  tf  *  •*■  «  *  *  ■? 
JO 


**f*»?  *INO  SPEEDS  METEriS/SECCND  ************************** 

•  1  J3.0   .36.  J    10.  J   16.0   GREATER       ROW   SUMMARY 

TC  TG      TO      TG      TO      THAN      TOTAL     TOTAL   AVERAGE 

02.9  OS. 9   09.9   15.9   2  5.0    25.0      CCUNT   PERCENT   SPEED 

M  5.5                                         A       5.5       4.9 

NNE          5.5  i       5.5       2.4 

NE          5.5  1 X . 1                                        3      16.6       4.  4 

c  \  -:  oo.o 

:  o     o.o 

ESu  0       0.0 


a 


)      0  *  0 


SS~  b.5                                 1       5.5       7.6 

5.5  15.52.7 

Si*  5.5                   1       5.522.4 

oW  5.55.5            5.5                          3      16.5       7.8 

W3*  5  •  5                                        1       5.5       3.0 

*  5.5            5.5                                  211.0       5.3 

a.vw  5. 55. 55. 5                                 3      16.5       4.7 

N  w  0       0.0 

NN*  5*5                                               1       5.5       2.8 

C  *LM  0       0*0 

COL.  TOTALS  36.5   33.1   16.5    5.5    5.5                 18                5.5 


(-kLQULNCY     iUMWAKY     CF     UPP—     LEVEL     WINDS     (PERCENTAGES) 
DC  AT  ION:      DEER     LUDG^     CG    -     HlWAY     JUNCTION     -     MET      (MAH3) 
00    MciTErt     LcVcL     *iNC5     VGHMNG  JUNE. 1973 

DIRECTION         *%.»*****+     *  IND     SPEEDS     METE  '^S/SECGND     ********  i**^***********.**-* 


Ou.l 

03.0 

Oc.O 

10.0 

16. 

0 

GR 

EATER 

ROW 

SUMMARY 

TO 

TO 

TC 

TC 

TC 

THAN 

TGTAL 

TOTAL 

AVERAG 

02.9 

05.9 

09.9 

15.9 

25. 

0 

2 

5.0 

COUNT 

PERCENT 

SPEED 

N 

0 

0.0 

NN2 

4.5 

1 

4.5 

2.5 

NE 

4,5 

1 

4,5 

*.  a 

ENE 

4.5 

1 

4.5 

.7 

^ 

4.5 

I 

4.5 

1  .3 

:  <-    : 

0 

J.O 

SE 

4.5 

1 

4.5 

?.fc 

SS^ 

0 

0.0 

"> 

4.5 

9.  J 

3 

13.5 

5.8 

S5* 

4.5 

4.5 

2 

9.0 

5,1 

sv» 

4.5 

4,  5 

2 

9.0 

9.7 

wsw 

J 

0.0 

M 

4  .5 

9.0 

13.6 

6 

27,  1 

5.  8 

WNW 

4.5 

1 

4.5 

4.7 

NW 

4*5 

4.5 

4.5 

3 

i  3.5 

5.0 

NNW 

0 

0.0 

CALM 

J 

0  .\J 

L.     TOTALS 

2  6  •  0 

2  7  •  ) 

51  .6 

4.5 

2  2 

5.0 

JJ    MZTE.<    L^V-L     WINDS     AFTERNOON  JUNcil973 

DIRECTION        ******-.***     »IND     SPEEDS    McTER S/SECQND    ********#******#**"*#*#**** 

00.1        0  3.0        Oc.O        10.0        16.0       GREATER                 ROW  SUMMARY 

TO              TO              TO             TC              TC             THAN              TCTAL  TOTAL        AVERAGE 

02»9        J5.9        09.9        15.9        25.0           25.0             COUNT  PERCENT        SPEED 

0  3  •  ; 

5.55.5                                                                                                           2  11.0                 4. 0 

5.5                                                                                    1  5.5                9.3 

o  o.  ) 

0  0.0 

0  0.0 

0  0.0 

5  •  5                                                                                    1  5.  5                 8.  2. 

5.5c. 5           5.r                                                                                    3  16.5                4.4 

5.5                                               I  5.5              17.3 

I 1 . i            5,5                               5,5                                                                    4  22.1 


N 
NN  5 

N 
ENE 

i_  5  ~" 

5  . 

SSE 

5 

53  a 

*M  ft 

NW 

NNvD 

CALM 

iL.     TOTA^:- 

C    .    = 


5.6 

1  5.5                 5.9 

O  0,0 

L  t  »  c           o  •  i                              5.5                                                 5  27.6                 8.4 

0  0.0 

0  0.0 

>  J.J 

28.6        22.0           5.5        1 X .0                                            18  7,j 


FREQUENCY  SUMMARY  CF  UPP^S  LEVcL  MNCS  (PERCENTAGES) 
LLCATI3N;  OE_W  LODGE  CC  -  H  1 W £Y  JUNCTION  -  MET  (MAPS) 
750.  METE:-*  LEVEL  WINDS  MORNING  JUNE  .1978 

DIRiCTlUN    >*****?*!  WInE  SPEEDS  MlTiRS/SP-CGND  ♦#*#*3|i*5it**s|e******#******** 


00*2 

Q  .5  *  w 

Oo  •  0 

2  J«0 

16,0 

GREATER 

ROW 

SUMMARY 

TO 

TO 

TO 

TO 

TO 

THAN 

TOTAL 

TOTAL 

AVERAGE 

02.9 

o .  >  ♦  s 

OS*.  ^ 

A  5.9 

a  e .  o 

2  5.0 

COUNT 

PERCENT 

SPEED 

IV 

0 

0*0 

NNc 
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02.9   05.9  09.9   15.9   25*0    25.0     CCUNT  PERCENT   SPEED 

hi                 5*8  5  •  8  4  •  8 

NNE           5*8     5.8  5.3                                  3  17.4       4.7 

N~  0  0.0 
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*         11.7  5.3                                3  17.5       3.9 

*N*  z.6                           1  3.8      13.2 

NW           5.85.d  2  11.6       3.2 

NN*          5.6  15.8  1.9 

CALM  00.0 

COL.  TOTALS    *0.7   .17.4  23.2   11.6     5.6                                               17  c.S 


r  H'.UL/t  NlY  :,UMMAI  Y  OF   OfH:'.  LEVtL  WlNDb  (PERCENTAGES) 

.fjCAl'lUN:  iJCi-LK  LODGE   CC  -  HI  WAY  JUNCTION  -   MET  (MAP?) 

J00  Mi. IT; .  v  LEVEL  WINDS  MCFNING        AUGUST  #1978 

DIRECTION   +  *  *i«**  *  •«  »  ftlNC  SPEEDS  V3TE  ^S/SECCND  *****************  i?  ******  ** 
30. i    J3.U   G6,w    10.0    16.0   GREATER       ROW   SUMMARY 

TO      TC      TC      TC      TC      THAN      TOTAL     TOTAL   AVERAGE 
v2.9   35.S    39.9   13.9   2  3  . -J    25*0      COUNT   PERCENT   SPEED 

N           C  •  5  1  5  •  5  1  •  9 

NNE  0  J.'i 

N'  5.5         1  5.5  72.4 
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1  ;  •  J  2  11.1  1 • 0 
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NN*  3  0.0 

CALM  00.0 

CL. TOTALS  4  4.3   22.1    2  2.1     5.5              5.5        18  6.2 

JJO  METE  .;  LEVEL  WINDS  AFTERNOON  AUGUST. 1976 

DIRECTION  *****♦*•»..*  nINO  SPEEDS  METEhS/SECOND  ************************  ** 

00.1   03.0   06.0   10.J   16.0   GREATER       ROW  SUMMARY 

TC      TC      TC      TO              TO              THAN      TOTAL  TOTAL   AVERAGE 
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LL.rCTA._-  43.3   24.9    12.4     6.2     6.2       6.2         .16  9.x 


FficOUtNCY  SUMMARY  CF  UPPEk  LEVEL  HINDS  (PERCENTAGES) 
LOCATION:  DEER  LODGE  CG  -  hi*  AY  JUNCTION  -  MET  (MAPS) 
1500  METER  L.-VLL  IwINCS  VOfiMNG         AUGUST, 1978 

DIRECTION   *******..**  WIND  SPEEDS  Mc.  TERS/SECGND  fc************************! 
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tiOO  METER  LEVEL  telNCS  AFTERNCCN      AUGUST. 1973 

CIRECTIQN        *»******»     fcINC    SPEEDS    Mc TERS/SECCND    ************♦#***********# 
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FREQUENCY     SUMfAhY     CF     UPPER     LEVEL     folNOS     (PERCENTAGES) 
.OCATICN:     DEEW     LODGE     CC     -     l-I*AY     JUNCTICN     -     MET      (MAPS) 
j  ~>  J     METER     L;!V:-L     WINDS     MCRNING  AUGUST, 1976 

DIRECTION        *********     taIND     SPEEDS    METEPS/SECQNO     **************************** 
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J-j  i    ME7EH     LJVcL     WINDS     AFTERNOON  AUGUST, 1978 

DIB     CT  ION        #*******«     fciNQ    SPEEDS    MET ERS/S ECCND     ***********  .<*******,**»  ■#■#* ■*  * 

00.1        03.0        06.0        i.0.0        16.0       GREATER                 ROW  SUMMARY 

TO              TO              TO              TO              TO              THAN              TOTAL  TOTAL        AVERAGE 

02.9        y5,?        09,9        15.9        25.0           25.0              CCUNT  PERCENT        SPEED 

N                                                                                                                                                          0  0.0 

NN ;                                                                                                                                                          0  0.0 

N3                                                                                                        9.  ;                                                  1  9.0              23.  J 
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,     TOTAL 

FREQUENCY  SUMMARY  CF  VPPZfi    LEVEL  WINDS  ( Pc RCENTAGE S ) 
LCCATION:  DEiH     LODGE.  CC  -  hlWAY  JUNCTION  -  MET  (MAPS) 
2500  METEH  L:Vi-L  WINDS  NOKNING        AUGUST.1576 

DIRECTION        a******:?.;      fcINC     SPEEDS     *ETE  RS/SECOND     *******************  **  *  **** 
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2500  METER  LEVEL  WINES  AFTcRNCCN      AUGUST, 1573 


DIRECTION 

?****:***<*;  wlNC  SPtEDS  ME 

TEW 

S/S 

ECGND  *  .************************* 
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TO      TC      TC      TG 
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FREQUENCY     sUNf-'APY     CF     INV3RSICN3     (PERCENTAGES) 

LOCATION:     OEEf.     LLCGc     CO     -     HIInAY     JUNCTION     -     MET     (MAPS) 

*LNTH     CF  AUGUST     1978  MORNING 

.  *  ***-*  i  -;•  •».*.*>  .*  *  «  *      INVERSION    BASE    HEIGHT     (METERS)     *  **********  *  *** 
SFC  001  101  251  SOI  751         lOOi         1501        2001        2501  > 

TO        THAN 
3000        3000 


ICKNESb 
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D    INVER  3  I 


NV  -<3  I* 
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NV       ^S  ION 

TYF^ 


48. U 

,35.3 
6.4 


TOTAL     NO.     Or     OCCURENCES 

3.5  7.1           7.1  2.5           7.1           7.1                                                                    35.4 

c                     3.5                              7.1  3.S           .3.5  3.5           3.5           3.5                                                                    28.1 

2                 14.23.53.5  3.5  24. 7 

4                    7.1  7.1 

6  3.5  3.5 

MONTH     OF  AUGUST  '.  ^73               AFTERNOON 

*  ,T.  *  *  *  *.  *  **  *  4  x .  .f.  r  i>  »  INVERSION     BASE     HEIGHT     (METERS)     ***************  » 
SFC            001           101  251.  501  751        1001         1501        2001        2501  > 

ICKNES3  TC  TO  TO  TC  TO  TC  TO  TO  TO        THAN  TOTAt 

METERS)  1*30  250  500  750        lOOtt        1500       2000        2500       3000        3000 

1-*  J  ■)  5.2        18.7  6.2       25.0  56.1 

1-2S0  i2.5  12.5 

I  -  5  u  )  6.2  6.2 

1-750 

TAL  ':.2         21.?        12.4        25.0 

G     LNVcRSICN 

TOTAL     NO.     CF     OCCURENCES 

6.3        25.'/        16.6        25.0  74.9 

3.2  6.3  16.6 

8 .2  8.3 


FWSOUcNCY  SUMMARY  CF  NIXING  HEIGHTS 
LOCATION:  DEth  LODGfc  CO  -  FIWAY  JUNCTION  -  MET  (MAPS) 
NIXING  HEIGHTS  -FkEQUcNCY  OF  OCCURENCE  FOR      AUGUST   1978 
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d-LC*    FIRST     INVER. 

(OEG    C     /iOOM)         -00»;ifc 


01  ,17 


FREQUENCY  SUMMARY  CF  UPPER  LEVEL  WINDS  (PERCENTAGES) 
LOCATION:  DEcR  LODGE  CC  -  FIWAY  JUNCTION  -  MET  (MAPS) 
SURFACE  WINDS  MORNING     SEPTEMBER* 1 973 
DIR-CTION   *********   *IND  SPEEDS  MI  T";  =<  S/SECGND  «*li**»*****t*******"****x* 
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SURFACE  WINDS  AFTERNCCN  SEPTEMEER • 1979 
DIRECTION   *********  fcINC  SPEEDS  METERS/SECOND  *  +  ******************:***.**- 
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FREGULINC*     SUMMARY     OF     UPPER    LEVEL     WINDS     (PERCENTAGES) 

LOCATION:     DuEr*     LOGG5     CC     -     MWAY     JUNCTION     -     MET     (MAPS) 
iOJ    MtTc>-«     L-VcL     WINDS     MOANING  St  PT£y6ER  •  1  978 

DIRECTION        *********     Wli\L;     SFEEDS     METERS/SECOND     ************************** 
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30    METfcR    LiVcL     WINL3    AFTEHNCCN     SE FTEM8E R  •  1 978 

DIRECTION        ***##****     »INC     SPEEDS    METERS/SECOND     ************************** 
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DIK*  CT  ION   *********  *IND  SPtEDS  ME  TE  P  S/SECONO  ************************** 
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0 

(Jo  •  0 
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.0 
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SUMMARY 
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TC 
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9 
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PERCENT       SPEED 
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0.0 

N_ 
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,_ 

0 

0.0 
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S  : 

0 

0.0 

SS:~ 

0 

0.0 

'3 

0 

0.0 

SSw 

0 

0.0 
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0 

0.0 

«*sw 

0 

0.0 

* 

0 

0.0 

WN  4 

0 

0.0 

NW 

0 

0.0 

NN  a 

0 

0.0 

ALM 

0 

0.0 

TOTALS 

0 

DIRECTION   *m****»*  *INO  SPEEDS  METERS/SECOND  ************************** 


00.1 

03.0 

06.  0 

10.0 

16.0 

GREATER 

ROW 

SUMMARY 

TO 

TO 

TC 

TC 

TO 

THAN 

TOTAL 

TOTAL       AVERAGE 

02.9 

05  .9 

09.9 

15.9 

25.0 

25.0 

COUNT 

PERCENT        SPEED 

N 

0 

0.0 

NNE 

0 

0.0 

N,_ 

0 

0.0 

En: 

0 

0.0 

0 

0.0 

ESE 

0 

0.0 

SE 

0 

O.C 

S5F 

0 

0.0 

i> 

0 

0.0 

S3W 

0 

0.0 

3* 

0 

0.0 
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0.0 

w 

0 

0.0 

HtNtt 
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NNW 
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0.0 

CALM 

0 

0*0 

CCL.     TOTALS 

0 

FREQUENCY  SUMMARY  OF  INVERSIONS  (PEf-CEMAGES) 

LOCATION:  DEER  LODGE  CC  -  FlWAY  JUNCTION  -  MET  (MAPS) 

MONTH  OF  SEPTEMBER  1978      MORNING 

****************  INVERSION  BASE  HEIGHT  (METERS)  *************** 
SFC     001     131     251     501     75i   1001    1501   2001   2501     > 
CKNESS          TC      TO      TO      TO      TO      TO      TO      TO      TO   THAN    TOTAI 
ETERS)           100    250     500    750   iOOO   1500   2000   2500   3000   3000 

-100   13.7    3.4   10.3  3-4    6.E    3.4    6.8    3.4  51.2 

-250   17.2  6.8    3.4  3.4     3.4  34.2 

-500  3.4  e.S  10.2 

-75  J 

AL      30. 9  3.4   13.7   17.0   10.2     3.4   10.2    6.8 


INVERSION 


VERSION 
TYPE 


TOTAL  NO.  OF  OCCURENCES 


1  3.5  3.5    3.5           10.7            7.1     3.5                          31.8 

2  7.1  10.7   10.7            3.5    3.5    3.5                          39. J 

3  17.8  7.1                                                       24.9 

4  3.5  3.5 

MONTH  QF     SEPTEMBER  L<579      AFTERNOON 

****************  INVERSIGN  BASE  HEIGHT  (METERS)  *************** 

SFC  flil     101     251     5J1     75i    1001    1501   2001   2501     > 

CKNESS  TC      TG      TO      TC      TO      TG      TO      TO      TO   THAN     TOTAI 

ETERS)  10)    250    500    75»>   1 'J  JO   150  3        2O0J   2500   3000   3000 

-100  7.1    21.4            7.1     7.1                          42. 7 

-250  7.1            7.1                          14.2 

-5  00  7. ;                                          7.1 

-750 

AL  7.1    21.4    14.?     7.1    14.2 


INVERS ICN 


VERSION 
TYPE 


TL.TAL  NC.  OF  OCCURENCES 


1  33.3   11.111.111.1  66.6 

2  11.1  U.l  11,1  33.3 


frequency  summary  cf   mixing  heights 
location:  deer  lcdg^-.  co  -  hivtay  junction  -  met  (maps) 

Mi  XING  HcIGHTj  -FREQUENCY  CF  OCCURENCE  FCR  SEPTEMBER   1978 

AFTLPNCCN 
OCCURENCES 

0 

i 

1 
3 
1 
1 
5 
1  1 


MI  XING    HE IGH7 
(  M  ET  E R  S  ) 

MORN  I NG 
OCCURENCE S 

0-     XOJ 

4 

l)l~     2 5  0 

1 

251-     500 

J 

501-     75C 

3 

751-1000 

0 

1  001  -i  500 

0 

>i  i5J0 

1 

TUTAL 

12 

AVERAGE     *INU     SPEiiO 

THROUGH     MlXcD 

LAYER     (v/SEC)  4.7 


7.9 


AVERAGE  LAPS-  RATu 
BcLC*  FISST  INVER. 

(DEG  C  /100V)    -00-47 


-01  .22 


FREQUENCY     SUMMARY     CF     UPPER     LEVEL     WINDS     ( PERCENT  AGES ) 
CCATION:     DEER     LOCCF     CC     -     FIWAY     JUNCTION     -     MET     (MAPS) 
5UHFACI       WINL'j     MORNING  OCTOBF- R.  1  978 

D  I  -<.. '.  r  1UN        ♦*♦*>**+■»     V»INO     SPEEDS     Mf.  L.^S/SlCONO     *************  <t  ******.**»*•  *.. 
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ESE 
3d 
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s 

SSKK 

wsw 

Hi 

WNW 

NW 

NNW 

CALM 

L.     TOTALS 

SURFACc     WINLS    AFFERNCCN  0CT0BER»1973 

SIRECT  ION        *******  *•«.     WIND     SPEEDS     ME  Tu  r;  S  /SECOND    ********•**.**  *******-«*****  * 
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03.0 

06.0 
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0 
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.0 
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SUMMARY 

TC 

TO 

TO 

TO 

r 

c 

THAN 

TCTAL 

TOTAL 
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02.9 

05.  9 

09  .5 

15. 

9 

25 

.0 

25 

.0 

COUNT 

PERCENT 

SPEED 

£.0 

I 

5.0 

.9 

5  .0 

1 
0 
i 

0 

5.0 
0.0 
).0 
0.0 

.4 

5.0 

1 

0 
0 

5.0 
0.0 
0.0 

•  4 

£.0 

5.  C 

2 

i  0  .  0 

2.  D 

5.0 

1 

5.  0 

1.3 

'  5.0 

5.0 

4 

20.0 

3.0 

10.  J 

3  •   i 

3 

15.0 

2.4 

5*0 

10.0 

3 

1  5.0 

2.9 

5.0 

10.  c 

3 

0 

15.0 
0.0 

3.2 

5.0 

1 

J 

5.0 
J  •  0 

,  4 

65.0 

20.0 

5.0 

20 

2.2 

C0.1 

03.0 

06. 

0 

10. 

0 

ie 

.0 

GREATER 

ROW 

SUMMARY 

TO 

TO 

TC 

TC 

T 

c 

THAN 

TOTAL 

TOTAL 

AVERAGE 

02.9 

05.9 

09. 

9 

15. 

9 

2  - 

.0 

25.0 

COUNT 

PERCENT 

SPEED 

N 

5.3 

5.8 

2 

11.6 

2.7 

NNE 

1  7  •  6 

3 

17.  t> 

1.0 

N2 

0 

0.0 

EN5 

5.8 

1 

5.8 

2.7 

E 

5.8 

1 

5.8 

.  9 

ESE 

0 

0.0 

s-: 

0 

0.0 

SS5 

0 

0.0 

s 

5.8 

X 

5.8 

2.7 

S3W 

5.8 

i  \  .7 

3 

17.5 

?.9 

s» 

5.  E 

1 

5.8 

2.  6 

hsw 

5.6 

1 

5.8 

3.e 

w 

11.7 

2 

11  .7 

5.4 

UN* 

5. 

6 

1 

5.8 

a.o 

Ntt 

0 

0.0 

NNW 

5.8 

t 

5.8 

2.2 

CALM 

0 

0.0 

.     TOTALS 

5  2  •  4 

40.  e 

5  . 

6 

17 

3.2 

P«£QUt-NCY     SUMMARY     CF     UPPER    LEVEL     WINDS     (PERCENTAGES) 
LOCATION!     Dccp     LCDGf      CC     -     HlWAY     JUNCTION     -     MET     (MAPS) 

\  0-J    METER     L-Vtl    WINDS     tVCRMNG  OCTOBER, 1976 

DIRECTION        *********     WIND     SPEEDS     MET  E  U  S/SECCND    *».************  +  *********** 

00.1        03.)        06.0        iJ.J         16.3        GREATER                 ROW  SUMMARY 

TO              TC              TC              TC              TO              THAN               TOTAL  TOTAL        AVERAGE 

J2.9        J5.9         J9.9        15.S        25. J           25.J              COUNT  PERCENT        SPEED 

N                                                                                                                                                             0  0*0 

NN:                                                                                                                                                                      J  0.0 

Nfi                                                                                                                                                      0  0.0 

^?n£               io.o                                                                              2  10.0           i.3 

■1  5.0  15.01.3 

e5-                                                                                                                                                                      0  0.0 

SS                                                                                                                                                       0  0.0 

5S;z                                                                                                                               0  o.o 

S                                                                               5.  J                                                                1  5.0             12.3 

SSW                      .10.0          5.0                                                                                                    3  15.0                2.9 

SW                          5.«J        *.  i.4                                                5.)                                               4  20.0                 7.2 

WSW                           6.0         i5.0                                                                                                            A  20.0                 3.5 

*                                         L 0.0          5.0                                                                                  3  15.0                4.8 

*N*                                           5.  J          5.  J                                                                                 210.0  6.0 

Nil                                                                                                                                                           0  0.0 

NN*                                                                                                                                                                           0  0*0 

CALM                                                                                                                                                                   0  0*0 

CCL.      TOTALS            35.0        45. 0        £0,0           6.0           5.0                                               20  4.7 

LOO    MeTtK    L_V;-L     WINDS    AFTERNOON  GCTG3ER.1S78 

DIRECTION        *********      WIND     SPEEDS     METERS/SECOND     ************************** 

00.1        03.0        06. J        10.0        :6.0       GREATER                 ROW  SUMMARY 

TC               TC              TO              TC               TC              THAN              TOTAL  TOTAL        AVERAGE 

02.9        05.S        09.9        iti.9        25.0           25.0              COUNT  PERCENT        SPEED 

5.6                                                                                                    1  5.8                4.5 

17.6  -3.8           5.6                                                                                     5  29.2                 3.4 

11. 7  2  11.7                1.8 
5.3                                                                                                                      1  5.8                1.7 

)  J.O 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

17.o                                                                3  17.6             10.5 

5.8                                                                                  15.8  6.0 

0  0.0 

311.7        11.7                                                                   4  23.4                 9.9 

0  0.0 

O  0.0 

0  0.0 

0  0.0 

35.1        U.6       23.3       2S.3                                                             17  6.1 
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ss:;: 

C3 

s  s* 

SW 

wsw 

A 

lfcl\  <. 

\  * 
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CALM 
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.      TCTAL 

FREQUENCY  SUMMARY  CF  UPPER  LcVcL  telNCS  (PERCENTAGES) 

OCATIGN:  DEER  LCOGE  CC  -  hI»AY  JUNCTION  -  HE1     (MAFS) 

00    METtS  LrVrL  WINDS  MCFMNG       QCTjHtiR  i  1978 

DIRECTION   **.**•«  +  **  ■<  lib  I  NO  SPF.tOS  ME  T  E  '•  i/ScCONO  ***  *  •***  *  ♦♦%4*-#i!c  +  w*  *  ***  ** 

SUMMARY 

TOTAL    AVERAGE 
PERCENT   SPFFC 

0.0 

5.0        .5 
0.0 
0*0 
0  .  0 
0.0 

5.0       3.3 

5.0       5.5 

10. 0       9.0 

1 0.0       1. 3 

25.0       4.6 

10.0       4.0 

5.0       7.2 

20*0       8.2 

5.0        .6 

0.0 

0.0 


00  METER  LEVcL  WINDS  AFTEFNCCN     GCT0EER.1973 

OIRLCTION    *********  telND  SPEEDS  MET?  R  S/SECONO  ************************** 

00.1   03.0   06. Q        13.0   16.0   GREATER       POh  SUMMARY 

TC      TO      TC      TC      TO      THAN      TCTAL  TOTAL    AVERAGE 

02.9   w5.t    *9.9   15.9   25.0     25. G      CCUNT  PERCENT   SPEED 

0  0.0 

5.8   11.7    5.S                                 0-  23.3       3.8 

11.7                                                211.7  1*3 

11.7  2  11.7       2.0 

0  0.0 

0  0.0 

0  O^Q 

0  0.0 

1  J  •  j 
5.8     5.8                          2  11.6      12.0 

5.8                   5.8                          2  11.6       7.0 

0  0.0 

5.8          1  5.8      31.4 

5.6                   5.8       5.3         3  17.4      17.6 

0  0.0 

5.8                                                  1  5.8        .4 

)  J  •  0 

40.8  17.5   ll.b   11.6    5.8      11.6        17  S .  S 
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55.0 
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SSW 
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WSVl 

M 
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NM 
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CALM 

L.  TOTALS 

LOCATION.     CE 

3  JO    M- T._  <     L<_ 
0  ISfc  CT  IO.\ 


FREQUENCY     SUMMARY     OF     UPPER     LEVcL     WINDS     (PERCENTAGES) 
Eh     LODGE     CO     -     HIWAY     JUNCTION    -    MET     (MAPS) 
VIL     WINCS     I»CRMNG  CCTCeSR.1978 


*  4  *  *  *  *  *  * 
JO*   A 

TO 

J  2.  9 


*■*     WIND  SPEEDS  Ml-  TEP-S/SECONO  ************************** 
J3.J   06. J   10.0   le.J   GREATER       ROW   SUMMARY 


TO 
05.9 


TO 
0  9.9 


TO 
IS. 9 


TO 
25  .0 


THAN 
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N_ 

EN:. 

ts 
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Si  A) 

oW 

Ai:>  •* 

tf 
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NW 
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s.o 

S  •  0 

r.  J 


5.  > 
.0.0 
15.0 


!  J* 


S.O 
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!=•;./ 


CALM 
CQL»  TOTALS 
3  00  METER  LI 
DISS  CT  IUiM 


N 
NNE 
_N:- 

^n  -■; 

ESE 

So  - 

Si* 
3* 

too* 

ft 

*NVs 

NW 

NNw 

CALM 

CCL.  TGTALS 


2  5.0   40.  J   2  5.0 
VcL  WINLS  AFTERNCCN 


•  J 


5.0  5.0 

CCT0EER.1978 


TOTAL 
COUNT 

0 
0 

J 

0 
0 

0 

o 

I 

2 
3 
5 
0 
1 
8 
0 
0 

0 

20 


TOTAL   AVERAGE 

PERCENT    SPEED 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.0 

10.0 

1  5.0 

25.0 

0.0 

5.0 

4  3.  J 

0.0 

0.0 


O.J 


1.1 
3.1 

4.  9 
4.8 

.9 
9.1 


6.0 


*********  aINC  SPE&LS  METERS/SECOND  ************************ »1 


Ou.i 

TO 
02  .9 


7.6 
£.8 


5.3 


03  .  <j 

TO 
O'j.9 

S.  fc 

11.7 


5  •£ 

£.8 
5  •  £ 


Oo  •  0 

TO 
0  9.9 


5.8 
5.8 

5.8 


t  J.O 

TO 
15.9 


5.8 


16.0 
TO 
5  .0 


5.8 


GREATER 
THAN 
25.0 


3  5  •  J        o  4  •  9 


1  7  .4 


5  .S 


5.8 


ROM 
TOTAL 
COUNT 

31 

3 
3 
0 
0 
0 
0 
0 

1 

2 


2 

0 

17 


SUMMARY 
TOTAL        AVERAGE 
PERCENT        SPEEO 


5.8 

17.  e 

17.5 
0.0 
0.0 
0.0 
0.0 
0.0 
5.8 

1  1.6 
5.8 
5.8 
5.8 
5.8 
5.8 

11. € 

0.0 


3.5 
1.2 
3.7 


8.7 
6.0 
8*1 
12.3 
17.7 
4.  3 
1.  1 
2.8 


5.2 


FREQUENCY  SUMMARY  CF  UPP ER  LEVcL  *IN03  (PERCENTAGES) 

CCATICK:  DEER  LODGE  CC  -  HIW/>Y  JUNCTION  -  MET  (MAPS) 

JJ  METE>?  L  VcL  *INCS  MGRNING       GCTQBER.1978 

DIRECTION   *********  WIND  SPEEDS  METERS/SECOND  ***********•**■*«+**«*******: 
OJ.l    03.  J    Jo.  J    IJ.,5    16.0   GREATER       ROW   SUMMARY 

TO      TC      TO      TO      TO      THAN      TOTAL     TOTAL   AVEFAGE 
02.9   05.9   09.9   15.9   25.0    25.0      COUNT   PERCENT   SPEED 

N  0       0.0 

nne  o     o.o 

Nd  0       3.0 

EN-  0       0.0 

a  o     j  •  j 

ES  £  0       0.0 

S3  0        0.0 

si.  y     o.o 

s  o     o.o 

S5W  5.0                                                1  5.0  2.2 

S  *  1J.J1J.J                   t  •  )                   5  55.0  5.8 

MS*  5.0   15.0                                         4  20.0  3.6 

*  1 0  •  0    E « 0           5.0                  4  2  i  •  0  £  •  6 

MN  4  1 0  .  J    5 .  3    5  .  0                   A  2  0.0  1  •  .  4 

N  «  F.O                                                  15.02.8 

NNW  »  0.0 

CALK  1       5.0 

L.  TOTALS     ^5.0   35.0   15.0     £.0   15.0  20  6.4 

00  M^T£r<  L2VrfL  WINDS  AFTERNOON    OCTOBER. 1978 

DIRcCTIGN   **j?**^**:*  fcINC  SPEEDS  METERS/SECOND  i*****************-******** 

oo.i   03. j   :e.j   io.o   i6«j  greater     rg*  summary 

TO      TO      TO      TC  TO      THAN      TOTAL     TOTAL   AVERAGE 

02.9   05. 9   09.9   15.9   25.3    25*0      CCLNT   PERCENT   SPEED 

0       0.0 
5.8  15.63.4 

0       0.0 
5.8  5.8  2      11.6       9.4 

5.8  1       5.6       2.6 

5.8  15.8.4 

J       0  «  0 
0       0.0 
5.8  i       5.6      12.5 

0       0.0 
5.8  I       5.8       1. 5 

0       0.0 

5.8   i7,c  5.8  5      29.2       5.6 

5.85.3  2      11.6       2.6 

•o.t  1       5.63.9 

I  t  •  7  211.7       2.2 

0       0.0 

46.52  5..  1.1.6     5.8  17  4.6 


N 

NN:; 

N  = 
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ESE 

35 

S5f 

3 

SS* 

sw 

US* 

4 

KNW 

N  * 

NNW 

CALM 

L.     TOTALS 

FKf-.QU.iNCY  SU*VA*Y  CF     UPPEP  LEVEL  *INCS  (PERCENTAGES) 
LOCATION:  DtcP  LODGE  CC  -  hlWAY  JUNCTION  -  MET  (MAPS) 
7o0  MeTcx  LEVEL  *INC5  kCRMNG       GCTGdER.1978 

DIRECTION   *********  *IND  SPEEDS  METERS/SECOND  ************************** 


00.  1 

OJ.O 

06.0 

10. 0 

16.0 

GREATER 

ROW 

SUMMARY 

TC 

TC 

TC 

TC 

TO 

THAN 

TOTAL 

TOTAL 

AVERAGE 

02.9 

i)t>  .  9 

09.  9 

16.9 

25.0 

25.0 

COUNT 

PERCENT 

SPEED 

N 
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NNi: 

0 

0.0 

N.. 
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0.0 
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0.0 
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SS 
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5.2 

6.4 

5 

5.2 
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2.8 
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0 

0.0 

sw 

0 
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Ww'« 

!;.5 

2 

10.5 

2.6 

s 

6.2 

5.2 

26.  3 

i  0.5 

9 

*7.2 

6.4 

fcNw 

15.7 

15.7 

6 

31.4 

1  J. 2 

Nai 

J 

J.O 

NNW 

0 

0.0 

CALM 

0 

0.0 

COL.     TOTALS 

20*9 

5.2 

47.2 

26.2 

19 

7.9 

750  METER  LEVEL  *)NDS  AFTEPNCCN    CCTCEER.1978 

CIR-^TION   »*  *  *  ****  «i  H  IND  SPEEDS  METERS/SECOND  ************************** 

0J.1   O3.0   Oo.O   10.0   '.  e.O   GREATER       RO*  SUMMARY 

TG      TC      TC      TC      TO      THAN      TOTAL  TOTAL   AVERAGE 

02*9   05.9   09.9   15.9   25.0    25.0     COUNT-  PERCENT   SPEED 

0  0.0 

0  9.0 

0  0.0 

<f.t                                        1  6.6       3.3 

0  0.0 

c.f                                               1  6.6       1.0 

0  0.0 

o.E                                        1  6.6       3*3 

c.e                                               1  6.6       1.7 

0  0.0 

E  •  6     e  .  t                                          2  13.2       4.0 

6.C                                        1  6.6       5.1 

^.c<5.6                                 2  13.2       6.5 

e.o            e.E     6.e     6.6                   4  26.4       9.6 

fc.e        c.e;                      21 3. 2  4.6 

0  0.0 

0  J.O 

32.0   33.0   19. a    6.6    6.6                 15  5.5 


N 

nne 

NE 

£NE 

ESE 

S; 

SS. 

Sj  * 

i  Y> 

*3>* 

M 

teN  a 

NW 

NNrt 

CALM 

COL 

•     TOTALS 

FfJEGUENCY  SUMMARY     OF     OPPnk     LEVEL     WINDS     (PERCENTAGES) 

OCATION:     DEER     LODGE     CO  -     FlWAY     JUNCTION     -    MET     (MAPS) 

00     METE?     Lr.VEL    WINDS     NCRMNG  OC  TCB^  R  ,  1  973 

DIRECTION        *****■**»•.*     WIND     SPEEDS     METERS/SECOND     ******************•♦-******■* 

00.  I        03.0  0-5.0        1 0.0        16.0        GREATER                 ROW  SUMMARY 

TO               TO  TO               TO               TO               THAN               TOTAL  TOTAL        AVERAGE 

02.9        05.9  09.  <3        15.9        25. 0           25.0               COUNT  PERCENT        SPEED 

N  0  0.0 

NNE  0  0.0 

NE                          5.5  1  5.5                 2.  0 

EN l  0  0.0 

E  0  0.0 

ES'H  0  0.0 

S  5  0  0.0 

SS  0  0.0 


J 


1  b.  5  <*• 


SSW  5.5                                                                                                               i  5.5                  4.0 

SW  )  ,)m    ) 

WSW  0  0.0 

*  5.5           5.5        1  fc  •  5           5.5        16.6  5.5                    10  55.2              1.3.8 
WNW  ll.t         *6.6                                                                      5  2  7.7                  9.6 

NW  0  0.0 

NN  W  0  0.0 

CALM  0  QmO 

L.     TOTALS  11.0        *6.5        27.7        22.1        16.6                 5.5                    13  10.9 

00    METE'R    L^VEL     WINDS     AFT^RNCCN  OCTOBER »1 978 

DIRECTION  *********     fciND     SPEEDS     MET- ^ S/SECOND    ************;**************: 

00.1        03. C        06.0        1<J.0        16.0        GREATER                 SOW  SUMMARY 

TO              TO              TO              TO              70              THAN              TOTAL  TOTAL        AVERAGE 

02.9        '35.1;         K.5        15.9        25.0           25.0              CCUNT  PERCENT        SPEEC 

N  0  0.0 

NNE  0  0.0 

NH  0  0.0 

ENn  0  0.0 

E  0  0.0 

ESE  0  J.O 

52  0  ).J 

SS E  0  0. 0 

5  0  0.0 

SSW  0  0.0 

SW  7.i                                                                                                                            I  7.1                 2.2 

W3«  ^.i            7.1                                                                                          2  14.2                  5.7 

*  7.1           7.  '21.4  "7.1                                                6  42.7                 9.3 
WNW  7. 11*. 2            7.1                                                                       4  28.4                  8.3 

N  W  7 .  i                                                                                                              17.13.7 

NN*  0  0.0 

C  AL  M  0  0«  0 

L.TOTALS  1 4  •  2        ^.4        42.7            7.1            7.1                                                14  7.6 


FREQUENCY  SU**ARY  CF  UPPER  LEVEL  fclNDS  < PERCENT  AGES) 

LCCATICN:  DEES  LODGE  CO  -  hlWAY  JUNCTION  -  MET  (MAPS) 

1500  METEl<  LdVEL  wINl.-  VCRMNG  OCT  CPU  R  •  1 978 

DIRECTION    ****.****.  WIND  SP£EuS  Mc  TEPS/SECOND  ***************«**?..******# 

JO.  1  OJ.u   06.0   10,0        ie.i)   GREATER       ROW  SUMMARY 

TC  TC      TG      TC      TO      THAN      TOTAL  TOTAL   AVERAGE 

02.9  05.9   09.;   l-j.9   ^5.0     25.0      COUNT  PERCENT   SPEED 

N  0  3.0 

NN :  0  0.0 

NE  0  0.0 

SNi  0  0.0 

0  0.0 

:3^  0  0*0 

S.=  0  0.0 

SS  .  0  0.0 

S  0  0.0 

SS*  0  J.O 

S*  S.fc                                          1  5.8       3.2 

W  >*  0  0*0 

W  5.8           5.8             11.7         4  2  3.3     22.0 

*N v          5.8  11.7    5.8   ii.7    5.8       5.8         8  46.6      12.1 

NW  Ii.7E.e5. 8                  4  2  3.3     12.1 

NNa  0  0.0 

CALM  0  0.0 

COL.  TOTALS      5.8  2  2,1        17,?:        23.3   11*6      17.5        17  13.9 

1500  METES  L^VtL  WINDS  AFTERhCCN     CCT0BER.1978 

DIRECTION   ******  ***  WIND  SPEEDS  METERS/SECOND  ************************** 

00.1  03.0   Oo.O   LO.O   i6.0   GREATER       POW  SUMMARY 

TC  TC      TO      TO      TO      THAN      TOTAL  TOTAL   AVERAGE 

Ui.   .9  Of. 9   0S*9   15.9   25.0    25.0     COUNT  PERCENT   SPEED 

N  0  J  •  0 

NNE  0  0.0 

ME  0  0.0 

tNi  0  0.0 

E  0  0.0 

Es.  )  0.0 

Si  0  0.0 

S  3  £  0  0.0 

5  0  0 .0 

SSW  0  0.0 

S W  0  0.0 

wSW  7.£            ?«a                         2  15.2       6.8 

a  15.3            7.  t   15.3       7.6         6  45.8      18.6 

UN*  7.6                  1  7.6      16.5 

N*  7.c   15.3                          3  22.9      10.6 

NNW  7,b                                                                     1  7.6      11.0 

CALM  0  0.0 

COL.  TOTALS  22.9     7.6   38.1    2£.9       7.6        13  14.2 


jcation:  d: 

)j  METtR  l: 
>IRfrCT  ION 


FREQUENCY  SOVMAkY  Or  UPPER  LEVEL  WINDS  (PERCENTAGES) 
:Ef«  LODGE  CC  -  HIWAY  JUNCTION  -  MET  (MAPS) 
V£L  WINDS  CORNING       OCTOEER  •  I 976 

*»*¥****-•:.  *INC  SPcc  DS  ME  Tc>-<S/ SECOND  *v**  *******#*********■'***  ■*t« 


wU.l 

C3.  0 

J6.  5 

10.  3 

i  e .  i 

GREATER 

SOW 

SUMMARY 

TO 

TG 

TC 

TO 

TG 

THAN 

TCTAL 

TCTAL 

AVERAGE 

02.9 

05.  9 

09.9 

IE. 9 

55.  J 

2  3.0 

CCUNT 

PERCENT 

SPEED 

N 

0 

0.0 

NN^ 

0 

3.0 

Nil 

0 

o.c 

EN-: 

0 

0.0 

^ 

0 

0.0 

ES  z 

0 

0.0 

Si 

0 

0.0 

SSI 

0 

0.0 

s 

0 

0.0 

ssw 

0 

0.0 

S*' 

0 

0.0 

IftSW 

0 

0.0 

III 

£.3 

a .  3 

e.3 

3 

24.9 

3<>.  S 

WNW 

e.3 

6.3 

8.  2 

3 

24.9 

J  b  .  5 

N'.V 

e.3 

8.  3 

16.6 

8.  3 

5 

41.5 

7.  i 

NNW 

e.3 

1 

8.3 

ie.2 

CALM 

0 

0.0 

..     TOTALS 

:e.c 

t  .3 

2  4.9 

8.3 

..4.9 

16.6 

12 

16.3 

30     McTEft     Li 

iVcL     W 

INLS     AF 

7cPNGOr> 

i           CCTCBE£, 

1975 

DIRECT  ION 

}£  *  »   rf.  4 

****     *INO     SPcE 

DS     M? 

.te;<s/s 

ECCND     *#*•*»;*••***» 

k  :jc  *  «  $  Jjt  .#  n   y 

^»*  .  ■  jk  A  s : 

)J.l 

C3.  J 

>6.  J 

l  0  •  0 

te.  j 

GREATER 

PC* 

SUMMARY 

TG 

TO 

TC 

TJ 

TC 

THAN 

TOTAL 

TOTAL 

AVERAGE 

0  2.9 

C5.c 

09  •  9 

13.9 

2  5.0 

25.0 

CCUNT 

PERCENT 

SPEED 

N 

0 

0.0 

NNd 

0 

0.0 

N£ 

0 

0.0 

EN  = 

0 

0.0 

E 

0 

0.0 

ES- 

0 

0.0 

S  = 

0 

0.0 

Sc^ 

J 

3.  0 

s 

0 

0.0 

SS* 

0 

0.0 

sw 

<;.  ; 

1 

9.0 

13.8 

wsw 

0 

0.0 

rt 

9  .  J 

18.1 

3 

2  7.  1 

12.2 

WN*I 

9.  J 

S  .  3 

2 

id.O 

14.4 

Ntf 

2  7.2 

3 

27.2 

I  9.  I 

NNW 

9.  0 

9.0 

2 

18.0 

7.4 

CALM 

0 

0.  0 

l.     TGTALS 

-  6.  0 

18-0 

27.1 

36.2 

u 

1  2.  7 

rR£QUfc"NCY     SUMMARY     Cr    UPPrh    LEVEL     WINDS     <  PER  CEN  TAGit  5 ) 
LL  CATION:     DSt'H     LCObl       CC     -     H I  ft  AY     JUNCTION     -     VET     (MAPS) 
..,dJ    M£T£H     Lf.V::L    WINDS     VGRMNG  OCTOfitR  •  1 978 

01  We  CT  ION        *******  KIND    SPtcO";    METERS/SECONG     ************************** 


'.J  0  • 

1 

03*  i 

/C  t  J 

1  )• 

j 

16* 

i 

GR^ATZR 

ROW 

SUMMARY 

TC 

TC 

TC 

TC 

TL 

THAN 

TGTAL 

TOTAL        AVERAGE 

02* 

9 

05  •  5 

09.9 

i'i. 

9 

25* 

J 

25*0 

CCUNT 

PERCENT        SPEEO 

N 

0 

0*0 

NN: 

0 

0.0 

n  ■-: 

0 

0.0 

EN  = 

0 

0.0 

~ 

ij 

0.0 

cS  . 

0 

0.0 

5  . 

0 

0.0 

s" .' 

0 

0.0 

"J 

0 

0.0 

Soft 

J 

J.O 

sw 

0 

0.0 

ftSft 

0 

0.0 

ft 

3 

Q*Q 

ftNft 

0 

0.0 

N  ft 

0 

0*0 

NlS  ft 

0 

0.0 

ALM 

0 

0*0 

TC7 

ALc 

3 

oOO    METER     LcVEL    WINDS     AFTERNOON  OCTOBER, 197e 

DIRECTION       ***  ******      WIND     SPEEDS    ME  T£r?S/SECONO    ************************** 


t  0  •  1 

0 .3  • 

J 

J6. 

a 

1  ). 

0 

I  6. 

j> 

GREATER 

ROW 

SUMMARY 

TU 

TC 

TC 

TO 

t  n 

THAN 

TOTAL 

TOTAL        AVERAGE 

0  ?.  •  9 

05* 

9 

09. 

9 

i9« 

9 

2  s  • 

J 

25.0 

CCUNT 

PERCENT        SPEEO 

N 

0 

0.0 

NNE 

0 

0.0 

N£ 

0 

0.0 

ENc 

0 

OmO 

•'. 

U 

0*0 

ESE 

0 

0*0 

5  ™ 

0 

0.0 

S3  • 

0 

0.0 

S 

0 

0.0 

Sift 

0 

0.0 

S  A 

0 

0.0 

Mb  ft 

0 

0.0 

ft 

0 

0.0 

ftlNift 

0 

0.0 

Nft 

0 

0.0 

NN* 

0 

0.0 

CALM 

0 

0.0 

CCL.     TCT 

A  L  S 

0 

FrtuGULNCY  SUMMARY  C*   INVtKSlCNS  (  PER  CE  NT  AGES  ) 
LOCATION:  DEER  LODGa  CC  -  HI*AY  JUNCTION  -  Mi:  T  (MAFS) 


MONTH 


C  C  T  03  £  R  \  ^7 


MORN  ING 


ft**************?  I^Vt.RSIO^  BASif  HEIGHT  (METt.RS)  ****  +  ******.**»■* 


CKNESS 
ETERS) 


2.9 

l7.o 
4  .4 


-1  00 
-250 
-500 
-75  0 

AL      £4.9 
INVERSION 


VERS  IO Ni 

t  yp: 


2.9 


001 

TL 
HO  J 


S  •)  «. 

TC 
2  53 

1  .4 

i.4 


2.9 


TC 
50 


i  1.  7 


<i  •  b 


2  .  E   17.5 


7.3 


4.4 


5  w  I 
TC 

7  t:  j 

4  .4 


2.c> 
1  .4 


7E  i 
TC 
1  J  )G 

4.4 

4  .4 
1  .  4 


i  0  •  2 


7.  5 

2.9 


1001 

TO 
15  0  0 

5.8 

3.8 

2.9 


ii.7 

5.8 


501 

TO 

?  0  0  0 

10.2 
7.3 


7.5 


2001 

TO 
250  0 

!  .4 


2501     > 

TO   THAN 
2000   ?000 


TOTAL  NO.  OF  OCCURENCES 


ii.7 


1.4 


-J  • 


TOTAL 
33.4 

11  .6 


0.0 
68 

42.3 
24.6 
2  3.4 

8.8 


MONTH  OF 


LCTCc't-;   ;97  3 


AFTERNCCN 


CKNESS 
ETERS) 

-10  J 

-3  50 

-500 

-750 

AL 

INVER3 

V*******  *****.*  **  INVERSION  dASE  HEIGHT  (METERS)  **************** 
SEC     OGi     lil     2S1     501     75i   1001    1501   200  1    25)1     > 
TL      TO      TC      TC      TO      TO      TC      TQ      TO   THAN 
100    250    500    750   100C   1500   2000   2500   3000   3000 

3.7 


ICN 


VERSION 
TYPE 

1 

2 


3.7 

11.1 

14  •€ 

2.T 

14.8 

7.4 

3.7 

7  .4 
J.  7 

3.7 

3.7 

7.4 

1  1  •  1 

7.4 


IE. 5 


14.8   13.5 
7.4 


7  .4 


22 


18.5 


3.7 


TOTAL  hO.  OF  OCCURENCES 


7.4    I  1  •  1    I  1  .  1 

11.?.     7.4 


3.7 


TOTAL 

5  9.-? 

37.0 

3.7 


>.0 
27 

74.  O 

25.9 


FWLQUtNCY  SUVMdf-Y  CF  FIXING  HEIGHTS 

location:  deer  lodg::  co  -  hi* ay  junction  -  met  (maps) 
fixing  htlghts  -frequency  cf    occurence  for   october   1578 


NIXING     H  .  IGHi" 
(  M  d  T  c  R  S  ) 

U  -      t  0« 

£  .i  -      iOCi 

501-     ?=g 

7  5.  -: 000 

I  00 1-1  500 

>l   3    )    J 

TOTAL. 


yc  t-M  NG 
OCCURENCES 

i 
1 


i  a 


AFTE&NQON 

OCCURENCES 

0 
0 

1 
1 

i 

7 

4 

14 


AVc^AG.  UN."   jP 
THROUGH  MIXED 
LAY -.<■;  CM/ScC) 


6.6 


AVt«AGE.  laps:  rate 
t.LC*  FIRST  INVcR. 
(OEG  C  /,OJM) 


-00,*^ 


01.69 


FREQUENCY  SUMVARY  C<-  UFP.-»  LEVEL  *INC3  (PERCENTAGES) 
.OCATION:  Ct£-  LODGE  CO  -  ElvnAY  JUNCTION  -  MET  (MAPS) 
SChFACc  WINCS  CCkMKG      NOVEMBER  *  19^8 


:  I  SECTION    ***«*«***  *INu  SPEEDS     MET; 


/  C  P  £  n  jy  Q      jji  *:  x  -*  jji  A  mt  »  *  «£  *  *  •«  ■?.  .^  *  *  A  -  :;,•  sj  ■*;  t)  *.  «  « 


OO.l 

TO 
02*9 


7,6 


03.0 

TO 
OS  .9 

7.6 
7.6 


06  .  J 

TC 
^.2 


10.0 

TC 
i5. 9 


i  t  ,o 

<=5.0 


GficATE' 
THAN 


7.6 
7.6 


7.6 


N 
NNH 

N£ 
EN  _ 

ESE 

Si" 

SSE 

SoW 
SV» 

WSW 

W 

WN* 

N* 

NN  tt 


CALM 
:L.     TOTALS  3E.1         30.4  7.6 

SURFACE     WINDS    AFTERNOCN 


7.6 

7.6 


7.6 


7 .  e 

NCVEM6cR.l978 


RO* 
TCTAL 

COUNT 

1 
t 
\ 

0 

0 

) 

0 
0 
>_ 
4 
J 
0 
1 
J 
0 
0 


i  3 


SUMMARY 

TOTAL   AVEhAGE 
PERCENT   SPEED 


7.6 
7.6 

7.6 
0.0 
0.0 

).0 
0*0 
0.0 

30.4 
7.6 
0.0 
7.6 
J.  ) 
0.0 
0.0 

15.0 


4.  5 

1.8 


5.  8 
4.5 

*  9 


.  0 


DIRECTION        #*»*)ki(*t*     *LNO     SPtECS     METERS/SECOND     ****+4if**'«***it*|5'»-»*+f*^* 


N 

N'NE 

n  .: 

EN  . 

c  3£ 

S  £ 

SSE 

S 

SS* 

S«l 

*sw 

W 

kNa 

NW 

MM* 

CALM 

3L.  TOTALS 

00,  I 
TC 

02.9 

10.0 


2  0  •  0 

i  0.0 
I  0  .  0 


0  3.0 
TC 

05.  <* 


06.0 
TO 

0  t  •  9 


10.0 

TO 
i5.9 


,6.0 
TC 

55.0 


GREATER 
THAN 
25.0 


1 0  •  t) 

.0.0 


10.0 


RCta 
TOTAL 
COUNT 

1 

0 

J 
0 

> 

2 
0 

J 


SUMMARY 

TOTAL   AVERAGE 

PERCENT   SPEED 


1  0.0 
0*0 

). ) 

0.0 

0.0 

2  0.0 
0.0 

).  ) 

10.0 
2  0.0 

Om  ) 

to.o 

10.0 
0.0 
0.0 


•  4 

:  .3 

2  .  5 
<i.  4 

.  4 


6  0  •  0   2  0  .  0 


0  .0 


!0 


Fftc.QUf.WCY  SUMMARY     CF     UPPEP     LEVEL     WINDS      (PEkCcNTAGf  S) 

LOCATIGN:     DcEr)     LCDCc     CC  -     HIy»^Y     JUNCTION     -     MET     (MAPS) 

i    :j    METEk    L     V.L    wires     fbhMNG  NOVEMBER  •  1 978 

Olft     CT  ION         ********  5      *INC     SPEEDS     Mc  T  E  R  S/SECCNO     ***»*********************> 

tO.I        .Jo.   :  J6.0        I  •■>•')         IE.0        GREATER                  ROW        SUMMARY 

TO              TC  TC               TC               TC              THAN              TCTAL           TOTAL        AVERAGt 

52.9        05.?  OS. 9        ic.1*        25.9          25.0              COUNT        PERCENT        SPEED 

M  7.L                                                                                             17,6                   8.1 

NN  7  7.G                                                                                         1                  7.6                 7.8 

N-                        7.c  l                7.6                i.e 

ENt_  a                 0.0 

0  O.G 

c5J  0                 0.0 

6E  0                  0.0 

S  S  £                            7  .  c           7  .  o  2              15.2                  2.4: 

i                          7.6  i                 7.6                    •€ 

£  7.6                                                                     I                  7.6               14.4 

JW                                             7.6  7.6        15*3                                                                  4              30.5                 9.0 

*  ^  *  0                0*0 

*  0                 0.0 

*  ,\  ft                            7  ♦  ~  17.6                  1.3 
N  *  0                   0.  ' ) 

N.'i  •>»                          7.6  1                 7.  6                    •  e 

CALM  0                 0.0 

CUL.     TOTALS           28.0        i  S .  a  22.S        2S.S                                                               13                                         5.8 

100    METES    LEVEL    WINES     AFTEFNCCN        NCVEMEER • 1 578 

DIRECTION        ********  *     *IhQ    SPEEDS    METERS/SECOND    ************************** 

00.1        03. J  06.  C        10*0        *6.0        CREATES                 ROW        SUMMARY 

TC              TC  TC               TC               TC              THAN              TCTAL           TOTAL        AVERAGE 

J*!.  9         ;-5*-S  J9.S        JE.9        25.0           25.0              CCUNT        PERCENT        SPEEC 

N  0                 0.0 

NNE                        10 .0  A              10.0                    .6 

N .:  0                  0.0 

c.ME                        iO.O  1              1  'im-J                    .6 

£                        .0*0  110.0                2.1 

c  5  E.  0                 0 . 0 

..  i.  .  I.               1  0.0                 4.6 

sse                 io.o  i          :o.o              .7 

1 0.0        iO.O  Z.              2  J..,                 3.4 

Sii  0                 0.0 

: a                                          !  J.O  1               10.0                 5.9 

w  .  w                   ij.i  110.0              1.6 

w  I  J.J                                                                                     110.0                 6.7 

*N-*  0                  0.0 

l\  *  0                          0  •  U 

NNW  0                  0.0 

CALM  0                 0.0 

CLL.     TOTALS           60.  J        30  • 'J  10.-3                                                                                  10                                         2.9 
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DIRECTION   ********;*  WIND  SPEEDS  METERS/SECOND  *************************•■! 


00.  I 

03.0 

06.0 

10.0 

16.0 

GR5ATEP 

ROW 

SUMMARY 

TO 

TG 

TO 

TO 

TO 

THAN 

TCTAL 

TOTAL 

AVERAGt 

02.9 

05.  9 

J9.9 

15.9 

25.0 

25.0 

100.  J 
1 00.0 

CCUNT 

0 
D 
0 
3 
0 
0 
0 
0 
0 
0 
0 

i 

0 

1 

0 

0 

0 

1 

PERCENT 

0.0 
J  •  0 
0.0 
DUO 
0.0 
0.0 

1}  •  0 

0.0 

o«c 

0.0 
O.J 
0.0 
100.0 
0*0 
0*0 

0.0 

SPEED 

30.8 
30.8 

00. i 

03. 

0 

06.0 

to. 

0 

16.0 

GREATER 

ROW 

SUMMARY 

TO 

TC 

TO 

TC 

TC 

THAN 

TCTAL 

TOTAL   AVERAGE 

02.9 

05. 

5 

09.9 

15. 

9 

25. J 

25.0 

CCUNT 

PERCENT   SPEED 

N 

0 

0.0 

NNE 

0 

o.c 

NE 

0 

0.0 

ENE 

0 

0  .0 

£ 

0 

0.0 

ES£ 

0 

0.0 

SE 

0 

0.0 

SSE 

0 

0.0 

S 

0 

0.0 

SSW 

0 

0*0 

s* 

0 

0.0 

ws» 

0 

J.I) 

w 

0 

0.0 

WN* 

0 

0.0 

NW 

u 

0  •  0 

NNW 

0 

0.0 

CALM 

0 

0.0 

COL.  TOTALS 

0 

FREQUENCY  SUMMARY     CF     INVE&SICNS     ( PE fi C5NT ACES ) 

OCAT  ION:     DEEP     LODGE     CO  -     HIHAY     JUNCTION     -     Mfcf  T     (MAPS) 
MONTH     CF        NGVt-MBFR     19^8  NCPMNG 

************  *«  1.  ,  INVERSION     BASE     HEIGHT      (METFRS)     *******  *•+*«***  * 


CNESS 
rERSI 

SFC 

001 

TC 

100 

101 
TC 
2  50 

251 

TC 

SOO 

501 

TO 

750 

751 

TO 
1030 

1001 

TO 
1500 

1501 

TO 
2000 

ZOO  1 

TO 
2500 

2  SOI 

TC 
3000 

> 

THAN 

3000 

TOTAL 

LOO 

10*2 

2.5 

10.2 

5.1 

7.6 

12.8 

7.6 

56.  J 

2  50 

7.6 

2.5 

5.  1 

2.5 

17.7 

500 

2.5 

5.  1 

7.6 

15.2 

750 

2*5 

2.5 

2.5 

7.<= 

L 

20.3 

5.0 

12.7 

7.6 

15.2 

17.9 

17.7 

INVERSICN  2.0 

TOTAL  NO.  OF  CCCURENCCS       38 

ERSICN 
rPE 

2.6    2.6    2.5  2.6    7.8            5.2   10.5                          33.9 

7.8            7.6  2.6     5.2           ..0.5     7.5                           41.7 

5.2    2.6    2.6  2.6                   2.6                                  '.5.6 

5.2  2.5                                                 7.8 

MONTH  OF  NOVEMBER  1978      AFTERNOON 

****************  INVERSION  BASE  HEIGHT  (METERS)  *************** 

SFC    001     101  251     501     751    1001    1501   2001   2501     > 

<KESS          TC      TC  TO      TC      TC      TC      TC      TO      TO   THAN     TOTAL 

rERS)          100    250  500    750   1000   15  JO  ZJZJ        ?50  )  30$)        3000 

100    7.6            3.6  7.6                  26.9    3.8                          '.9.7 

250            3.8    3.3  3.6    7.6            3.S   15.5                          53.1 

500                    3*8  3.8                                    7.6 

750 

L       7.6    3.8   11.4   11.4    7.6  ?4.5   19.1 

INVERSION  3,0 


ERSION 
YPE 


TCTAL  NC.  CF  CCCUPENf E         2! 

5. 0                   16* J   12.0  36. ) 

4.04.0                         2  0  •  0    e  •  Ci  36.0 

8.0            6. 04.08.0  28.0 


i 


FREQUENCY  SUMMARY  CF  MIXING  HEIGHTS 

LOCATION:  CEER  LOOOE  CO  -  HIWAY  JUNCTION  -  MET  (MAPS) 

MIXING  HEIGHTS  -FREQUENCY  CF  OCCURENCE  FOR   NCVEMBfR    1978 

AFTERNOON 
CCCURENCES 

0 

J 

3 
1 
0 
1 

i 

6 

AVERAGE  talND  SPEED 

THROUGH  MIXED 

LAYER  (M/SEC)  5.0  4.2 

AVERAGE  LAPSE  RATE 
8EL0*  FIRST  INVER. 

COEG  C  /100M)   -02.72  -02.64 


MIXING  HEIGHT 
(METERS) 

MORNING 
CCCURENCES 

0-  100 

w 

101-  250 

4 

251-  500 

0 

501-  750 

t 

751-1000 

i 

1001-1500 

4 

>1500 

J 

TOTAL 

I  3 

FRECUENCY  SUMMARY  CF  UPPtP  LEVLL  ViINDS  ( Pf  PCENT  AGC_5 ) 

JCATION:  DEER  LODGE  CI  -  HIWAY  JUNCTION  -  MET  (MAPS) 

SURFACE  WINDS  CCRMKG      DECEN BE R . I 9 73 

>IRECT  ION   ********  f  WIND  SPEECS  MET  ERS/SECGNO  ************************** 
00.1    03.0   06.0   10.0    16,0   GREATER       ROW    SUMMA-Y 

TO      TO      TO      TC      TC      THAN      TOTAL     TOTAL   AVERAGE 
02.9   05.9   09.9    15.9   25.0     55.0      CCUNT   PERCENT   SPEED 

N  5.8                                                1  5.8       I .8 

NNE  0  0.0 

NE  11.7                                                2  11.7        .4 

ENE  0  0 • 0 


c 


0       0.0 


ESE  >  J«  -> 

S  E  0  J .  0 

SSE  5.8                                                1  5.8        .4 

S  J  )  •  0 

SSW  5.811.7    5.8    5.8                          5  29.1       6.5 

SW  5.8                   5.8                          2  11.6       6.0 

WSW  0  0.0 

W  5.8   11.7            5.8                          4  23.3       5. 7 

WN*  J  ).) 

NW  0  O.O 

NN  to  0  0.0 

CALM  2  11.0 

..TOTALS  4  0.72  3.4     5.817.4                         17  4.1 

SURFACE  WINDS  AFTERNCCN   DECEMBER . 1978 

)IRECTION  *********  HIND  SPEEDS  METERS/SECOND  ************************** 

00.1   05.0   06.0   10. 0    16.0   GREATER       ROW  SUMMARY 

TO      TO      TC      TO      TO      THAN      TCTAL  TOTAL   AVERAGE 

02.9   05.9   09.9   15.9   25.0    25.0      COUNT  PERCENT   SPEED 

N  15.3                                                215. 3  1.8 

NNE  7.6                                                1  7.6        .9 

NE  0  0.0 

ENE  0  0.0 

5  0  0.0 

ESE  J  ).j 

SE  0  CO 

SSE  0  0.0 

s  i  •  y 

SSI*  7.6                                 1  7.6       6.7 

SW  7.6                                   I  7.6       8.9 

WSW  0  0.0 

W  c 2.0     7.6                                   4  3  0.6       5.1 

WNW  7.67.6                                 2  15.2       5.1 

NW  0  0.0 

NNW  7*6                                                  1  7.6       1.3 

CALM  1  7. 'J 

..  TOTALS  30.5    jj.6   2C.4                                  13  6.0 


FREQUENCY  SUMMARY  OF  UPPER  LEVEL  WINGS  (PERCENTAGES) 
LOCATION:  DEER  LODGE  CC  -  HIWAY  JUNCTION  -  MET  (MmPS) 
100  METER  LEVEL  WINGS  MORNING      DECEMBE R ,1 576 
DIRECTION   *#***»***  ttIND  SPEEDS  METERS/SECOND  ************************* 


N 

NNE 

NE 

ENE 

E 

ESif 

S  z 

SSE 

S 

SSW 

sw 

WSW 

* 

UNW 

NW 

NNW 

CALM 

COL*  TCTALS 

100  METER  LEVEL  WINCS  AFTERNOON   DECEMBER . 1 578 

DIRECTION   *********  *INC  SPEEDS  METERS/SECOND  ************************* 
00*1   03.G   06.0   10.0   16.0   GREATER       PC*   SUMMARY 

TO      TO      TC      TO      TO      THAN      TOTAL     TOTAL   AVERAG 
02.9   05.5   09.9   15.9   25.0    25.0      COUNT   PERCENT   SPEED 

N  0  0.0 

NNc  23.0                                  3  23.0       7.2 

NE  0  0.0 

ENc  0  0.0 

E           7.6  1  7.6        .6 

ES=  0  0.0 

SE  0  0.0 

SSE  0  O.O 

S  0  0.0 

SSW           7.6  7.6                                  2  15.2       5.3 

SW  7.6                                    1  7.6       8.3 

WSW  0  0.0 

*  15.3     7.6                            3  22.9       8.7 

WNW                  15.2     7.6  3  22.9       5.4 

NW  0  0.0 

NNW  0  0«0 

CALM  0       0.0 

COL.  TOTALS     15.2   15.3   61.1     7.6  13  6.4 


00.1 

03.0 

06.0 

10.0 

16. 

0 

GRE 

ATER 

ROW 

SUMMARY 

TO 

TO 

TC 

TO 

TC 

THAN 

TOTAL 

TOTAL 

AVERAG 

02.9 

J-.9 

09.5 

15.9 

25. 

0 

25 

•  0 

COUNT 
0 

PERCENT 

0.  Q 

SPEED 

5.8 

1 

5.6 

2.7 

11.7 

2 
0 

1  1.7 
0.0 

1.6 

5.8 

5.8 

11.7 

1 

0 
0 

J 

0 

•3 

5.6 

0.0 
0.0 

■J.J 

0.0 

i7.5 

2*2 
10.6 

5.8 

5.8 

5.8 
5.8 

5.6 

11.7 

5.8 

3 

1 
2 

2 

17.4 

5.8 

lA.7 

11.6 

7.3 

3.  6 

13.1 

ll.i 

5.6 

5.8 

1 
1 

0 

5.8 

5.8 

0.0 

2.2 

6.5 

34.9 

1  1.6 

17.4 

35.0 

17 

7.2 

FREQUENCY  SUMMARY  OF  OPPEf.  LEVEL  WINDS  (PERCENTAGES) 

3CATION:  Dt£R  LODGE  CO  -  HlWAY  JUNCTION  -  MET  (MAPS) 

30  METER  LEVEL  WINCS  MORNING  DECE  V.8E  R  ,  1  978 

3IRECTION   *********  WIND  SPEEDS  METERS/SECCND  ****************.*3p***.i(<**** 

00.1  03. 0   06.0   10.0   16. J   GREATER       ROW  SUMMARY 

TO  TC      TO      TO      TO      THAN      TOTAL  TOTAL   AVERAGE 

02.9  05.9   09.9   15.9   25.0     25.0      COUNT  PERCENT   SPEED 

N  5.6     5.8                                 2  11.6       6. 5 

NNE  >  J.O 

NE  0  CO 

ENE  0  0.0 

E  ii  i  •  0 

ES£  0  0.0 

Sc  0  0.0 

SSE  3  0.0 

S          5.8  15.8  1.6 

SSW  3.8                                           1  5.8       4.4 

SW  17.6           1  !  .7                          5  2  9.3       8. 3 

US*          5.8  5.e                                         2  11.6       <:.9 

*          5.8  17. 6                                                                    4  23.4      ll.i 

•NW           5.8  5.8                                   2  11.6       4.6 

N  *  0  0.0 

NNW  0  0.0 

CALM  0  0.0 

_.  TOTALS    2Z»Z  3E.0   11.6   29.3                         17  7.) 

90  METER  LEVEL  WINCS  AFTERNOON   DECEMBER  .  1 978 

DIRECTION   ****:#:****.  WIND  SPEEDS  METERS/SdCCND  ************************** 

00.1  03.0   06. J   10.0   i6.J   GREATER       ROW  SUMMARY 

TO  TC      TC      TC      TC      THAN      TOTAL  TOTAL   AVERAGE 

02.9  05.9   09.9   15.9   25.0    2S.J      CCUNT  PERCENT   SPEEC 

N  0  0.0 

NNE  15.3                                 2  13.3       7.3 

NE  0  0.0 

ENE  0  0.0 

E  0  0.0 

ESE  0  0.0 

St  i  0.0 

SSE          7.6  1  7.6       2.7 

s  oo*o 

ssw  ?*6                            i  7.e     3.9 

SW  15.3                                 2  15.3       7.5 

WSW  0  0.0 

W  7.615.3            7.6                   4  3  3.5      10.4 

WNW  7. 67. 6                                 ?  15.2       7.5 

N  *  7.6                                         17.6  4.'. 

NNW  0  0.0 

CALM  0  0.0 

L.  TOTALS      7.630.453.5  7.6                  13  7.4 


FREQUENCY  SUMMARY  CF  UPPER  LEVEL  WINDS  {PERCENTAGES) 
LOCATION:  DEER  LODGE  CO  -  HIWAY  JUNCTION  -  WET  (MAPS) 
300  METER  LEVEL  WINCS  MORNING      CECEMfic  hi  ,  1  978 
DIRECTION   ******»*«  *  I  NO  SPEEDS  METEFS/SECOND  ************************* A 


00.1 

03.  J 

06.0 

10.  0 

16. 

0 

GRE 

ATER 

RU* 

SUMMARY 

TO 

TC 

TC 

TO 

TC 

THAN 

TCTAL 

TOTAL 

AVERAGE 

02.9 

J  5  •  9 

s>9.9 

15.9 

25. 

3 

25 

•  J 

CCUNT 

PERCENT 

SPEED 

N 

s.e 

1 

5.8 

11.4 

NNE 

5.8 

i 

5.6 

7.0 

NE 

0 

0.0 

ENE 

5.8 

l 

5.8 

•  1 

c 

0 

0.  0 

ESE 

0 

0.0 

SE 

0 

0.0 

SSE 

0 

0.0 

S 

E.E 

I 

5.8 

S.E 

SSW 

ii.7 

2 

11.7 

4.4 

sw 

5.8 

5.8 

5.8 

3 

17.4 

e.  l 

HSU 

5.8 

5.8 

5. 

8 

3 

17.4 

6.7 

m 

5.8 

12  . 

7 

3 

17.5 

16.7 

IftNw 

5.3 

5.8 

2 

1  1.6 

6.  1 

N* 

J 

0*0 

NNM 

0 

0.0 

CALM 

0 

0.0 

COL,    TOTALS 

23*2 

29.1 

17.4 

11.6 

17. 

5 

17 

6.2 

300  METER  LEVEL  WINCS  AFTERNCCN   DECEMBER • 1 978 
DIRECTION   *********  WIND  SPEEDS  METERS/SECOND  ************************ ** 


00.1 

03.0 

06.0 

10.0 

16  .0 

GREATER 

ROW 

SUMMARY 

TC 

TC 

TO 

TC 

TG 

THAN 

TOTAL 

TOTAL 

AVERAGE 

02.9 

JS.S 

09.9 

15.9 

25.0 

25.0 

COUNT 

PERCENT 

SPEED 

N 

0 

0.0 

NNE 

7.6 

1 

7.6 

6.7 

NE 

0 

0.0 

ENE 

0 

0.0 

^ 

0 

0.0 

ES£ 

0 

0.0 

SE 

0 

0.0 

SSE 

0 

0.0 

S 

0 

0.0 

SS* 

7.6 

7.6 

2 

15.2 

19.8 

s* 

7.6 

1 

7.6 

2.8 

IfSU 

15. i 

7.6 

3 

22.9 

7.2 

w 

23.0 

3 

23.0 

8.7 

WN» 

15.3 

2 

15.3 

8.0 

NW 

7.6 

1 

7.6 

6.3 

NNM 

0 

0.0 

CALM 

0 

0.0 

COL.    TOTALS 

7.6 

22  .9 

5  "*  .K 

7.6 

7.6 

13 

9.  1 

FREQUENCY     SUMMARY     OF     UPPER     LEVEL     WINuS     (PERCENTAGES) 
dcation:    deer    lcdce    CC    -    hlfcAY     JUNCTION    -    MET     (MAPS) 
50    METER    LEVEL     * I  NO S     VCRNING  DECc Met R • 1 973 

DIRECTION        * * ******  *     W  INC     SPEEDS     METEP S/SECGND     *•*-****************•  ******  ** 


00.1 

03.0 

06.0 

10.0 

16. y 

GREATER 

ROW 

SUMMARY 

TO 

TO 

TO 

TO 

TU 

THAN 

TOTAL 

TOTAL 

AVERAGE 

02*9 

05.9 

09.9 

15.9 

2  5.0 

25.0 

COUNT 

PERCENT 

SPEED 

N 

6.2 

i 

6.2 

3.6 

NNE 

6.2 

6.2 

2 

12.4 

10.4 

NE 

5 

).  5 

ENE 

0 

0.0 

E 

0 

0,0 

ESE 

a 

>.o 

SE 

0 

0.0 

SSE 

0 

0.0 

S 

6.2 

6.2 

2 

12.4 

3.  i 

SS* 

0 

0.0 

SM 

12. S 

6.2 

3 

18.7 

e.3 

MSU 

6.2 

1 

6.2 

5.9 

In 

6.2 

6.2 

6.2 

6.2 

4 

24. S 

21.3 

WN« 

6*2 

c.  2 

6.2 

3 

16.6 

4.5 

NM 

0 

0,0 

NN* 

0 

0.0 

CALM 

J 

0.0 

..  TOTALS 

18.6 

37.3 

18.6 

6.2 

12.4 

6.2 

16 

10.0 

50    METER    LEVEL     telNDS    AFTERNCCN       DECE M8ER  •  1 97 3 

DIRECTION        *********     fclND    SPEEDS    METERS/SECOND     ************************** 


00.1 

03.0 

06.0 

10.0 

16. 

0 

GPE 

ATEP 

ROW 

SUMMARY 

TO 

TO 

TO 

TO 

TO 

THAN 

TOTAL 

TOTAL 

AVi 

1RAGE 

02.9 

05.9 

09.9 

15.9 

25. 

0 

25 

•  0 

CCUNT 

PERCENT 

SF 

»EED 

N 

8,3 

i 

8,3 

7.6 

NNE 

0 

0.0 

NE 

0 

Omi) 

ENE 

0 

0.0 

E 

0 

0.0 

ESE 

0 

0.0 

SE 

0 

0.0 

SSE 

0 

J  ,  J 

S 

0 

2.0 

ssw 

0 

0.0 

s« 

J 

0.  ) 

MSW 

w  .  3 

I 

8.3 

4.  1 

N 

33.3 

16.6 

6 

49.9 

9«8 

«KNW 

8.3 

ie.6 

3 

^4.9 

6.  1 

NW 

a. 3 

j 

3.3 

7.7 

NN* 

J 

O.J 

CALM 

0 

J.C 

L«  TOTALS 

8.3 

6.  3 

66.5 

16.6 

12 

8.0 

FREQUENCY  SUMMARY  OF  UPPER  LEV-L  WINDS  (PERCENT AGES ) 

LOCATION.  DEER  LODGE  CC  -  HIWAY  JUNCTION  -  MET  (MAPS) 

750  METER  LEVEL  WINDS  MORNING  DECEMBER • 1 978 

DIRECTION   *********  (KIND  SPEEDS  METERS/SECCND  *********  ***************  ** 

0).l    J3.w   J6.W  10.0    16. J   GREATER       ROW  SUMMARY 

TO      TO      TO  TO      TO      THAN      TOTAL  TOTAL   AVERAGE 

02.9   05. S   09.9  15.9   25. J     25.0      CCUNT  PERCENT    SPEED 

.N                   t»2  i  6*2       5.3 

nne                 e.2  i  6.2     e.i 

Nc  0  0.0 

ENE           6.2  1  6.2       2 .1 

5  0  0.0 

£Sr  0  0.0 

S£  J  ).0 

SS£  0  0.0 

S  0  0.0 

S3*  0  0.0 

SW           6.2  1  6.2       2.e 

«S«                  c.2     6.2  2  12. A       6.2 

tf  6.2    12.5                    3  ie.7      17.5 

*N*           6.2     6*212.5  6.2                           5  31.1       7.6 

Nw          12.5  2  12.5       2.3 

NN*  Q  0.0 

CALM  0  0.0 

COL.  TOTALS    31.1    18.6   24.9  12.4   12.5                  16  7.9 

750  METER  LEVEL  WINDS  AFTERNCCN   DECEMBER • 1 978 

DIRECTION   *********  WIND  SPEEDS  METERS/SECOND  ************************** 

00. I   03.0   06.0  10.0    16,0   GREATER       ROW  SUMMARY 

TO      TC      TC  TO      TO      THAN      TCTAL  TOTAL   AVERAGE 

02.9   05.9   09.9  15.9   25.5     25.0      COUNT  PERCENT   SPEED 

N  0  0.0 

NNE  0  0.0 

Nc  0  0.0 

EHd  0  ).0 

5  0  0,  0 

ESt£  0  0.0 

s£  0  }«a 

sse  0  0.0 


_-• 


0       0.0 


SSW  0  0.0 

SW  0  0.0 

WSW  9.0                                         1  9.U       3.4 

W  9.0    27.2    26.3                            8  72.5      10.4 

WN*  9.09.0                           2  18.0      11.6 

N*  0  3.) 

NNW  0  0.0 

CALM  0  0.0 

COL.  TOTALS  !£.»>   36.2   45.3                         11  10.) 


FREQUENCY  SUMMARY  CF  UPPER  LEVEL  W  I  KC  3  (PERCENTAGES) 
OCATION:  DEER  LOCC-E  CO  -  HIWAY  JUNCTION  -  MET  (MAPS) 
00  METES  LEVEL  WINDS  MORNING      CCCEMEE R • 1 976 
DIRECTION   *********  WIND  SPEEDS  METERS/SECOND  *#**•*************»*******> 


N 

NNE 

N£ 

EN| 

ESE 
SE 

SSE 

3 

ssw 
sw 

wsw 
w 

WNW 

NW 

NNW 

CALM 

L.  TOTALS 

00  METER  LEVEL  WINDS  AFTERNCCN   DECEMEER • i 973 

DIRECTION   *3******=**  vi  IND  SPEEDS  METERS/SECOND  ****  ****;*********»•******  ** 
00.1   03.0   06.0   10.0   16.0   GREATER       ROW   SUMMARY 

TO      TO      TC      TC      70      THAN      TOTAL     TOTAL   AVERAGE 
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frequency  summary  of  upper  level  winds  c percent ages ) 
location:  deer  lodge  co  -  hiway  junction  -  met  (maps) 
1500  meter  level  winds  n.crmn6    decembfc r , 1 978 

direction   *********  wind  speeds  meter s/second  ************** ********** ** 
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FREQUENCY  SUMMARY  CF  UFPEK  LEVFL  WINC3  (PERCENTAGES) 
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00  METER  LsVcL  WINDS  MGRNING      (DECEMBER  •  \  978 
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FREQUcNCY  SUMMARY  CF  IKVEP5 
LOCATION:  DtcR  LODGE  CO  -  HIWAY  JUNCTION 
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FklOU-NCY  summary  cf  mixing  heights 
LOCATION:  DEER  LLDGL  CL  -  HIWAY  JUNCTIUN  -  MET  (MAPS) 
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FRtGUENCY     ilfMARY    DF    LPPtR     LtVEL    UMS     (PERCENTAGES) 
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EKtivjuLNCY  SUMMARY    OF    UPPER    LEVEL    fciNCS     (PERCENTAGES) 

LCCATIGN:    UttK    LUDbt    CO  -    hlWAY    JUNCTION    -    MtT     (MAPS) 
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5.8 

7.6 

NW 

5.8 

1 

5.8 

I* 

NN* 

3.0 

1 

5.6 

2.6 

CALM 

0 

CO 

L.     TCTALS 

40.9 

46.9 

1/.4 

1? 

3.5 

LOCATION:    Jt 

3CC    MtlLK    LL 
DIRECT1GN 


N 

NNE 

NE 

ENE 

I 

ESE 

SE 

SSE 

S 
SSfc 

sw 

KNVv 

Nfc 

NNW 

CALM 

CCL.     TOTALS 

3CC    Mf:  Itk    Lt 

DIRECTION 


N 

NNE 

NE 

ENE 

t 

ESE 

SE 
SSfc 

s 
ssw 

sw 

kSW 

w 

feNfc 

NW 

NNW 

CALM 

COL.    TOTALS 


FREQUENCY  SUMMARY  OF  CPPE 
tk  LGDuc  CO  -  riiwAY  JUNCTIC 
VtiL    hINDS    MORNING  JANUARY  ,197*? 


R  LEVEL  wlhCS  (PERCENTAGES! 
N  -  MET  (M4PSI 


*********  *INU  SPEEDS  fETER 

OO.l   03.0   06. G   10. C   16 

TU     TC     TO     TC     T 

02.  9   05.9   09.  9   15.9   25 


S/SfcCCNO  ************************** 

.0   GREATER      RCh   SUMMARY 

C     THAN     TCTAL    TOTAL   AVERAGE 


11.7 


11.7 

5.8 

5.8 


5. a 


li.7 


5.8 


5.8 


11.7 

5.8 


5.8 
5.8 


5.£ 


40.8  17.5   34.9    5.E 

VfcL    wiNOS    AFTERNOON         JANUA 

*********    W1NC    SPEEDS    PETER 

00.1      03.0      06. C       10. C       16 

TG  TG  TG  TC  T 

02.9  05.9       09.9       15.9       25 


.0    25. C 

CCCNI 

PERCENT 

SPEED 

2 

11.7 

1.1 

1 

5.6 

6.7 

C 

O.C 

c 

CO 

0 

O.C 

0 

CO 

c 

CO 

4 

23.4 

5.3 

3 

17.5 

3.C 

2 

11.6 

6.4 

1 

5.8 

4.6 

1 

5.8 

l.C 

1 

5.6 

6.4 

1 

5.6 

6.6 

0 

CO 

1 

5.6 

2.C 

c 

CO 

17 

4.2 

RY,197S 

11./ 


5.8 


5.6 


17.6 

5.8 


5.6 
5.8 


11.7 


5.8 


5.6 
5.6 
5.t 


23.3       35.0       34.9 


S/SECCNC    ************************** 

.0       GREATER  RCW       SUMMARY 

C  ThAN  TGTAL         TCTAL       AVERAGE 


.0 


;.C 


5.6 


NT 

PERCENT 

SPEEO 

4 

23.4 

4.2 

3 

17.6 

4.6 

1 

5.6 

4.3 

0 

O.C 

0 

CO 

0 

CO 

2 

11.6 

4.5 

0 

C.C 

0 

CO 

1 

5.8 

4.S 

2 

11.6 

1C.1 

1 

5.8 

2.6 

0 

CO 

1 

5.6 

7.7 

1 

5.6 

8.3 

1 

5.6 

6.3 

c 

C.C 

17 

5.5 

CATION:  OE 
0  METEk  Lt 
IRECT10N 


N 

NNE 

NE 

ENG 

E 

ESE 

SE 

SSE 

S 

SSW 

5k 

WSW 

W 

WNW 

NH 
NNW 

CALM 

.    TOTALS 

0    METEk    LE 

IRECT10N 


E.<c*uENOY    SUMMARY    OF    OPPtR    LEVEL    WIM  5     (PERCENTAGES) 
ER    LOubL    CO    -    HI*AY    JGNGTIl.N    -    MET     (MAPS) 
VEL    KINDS    MORNING 


*********  WIND  5fL 
00.1   03.0   06. C 

TO     TO     TC 
02.9   05.9   09.9 


JANUAKY,  1979 

ECS  METERS/ SfcCCNC  ************************** 
10. C   16. C   GREATER      PIW   SLPMARY 

TC     TC     TEAK     TCTAL    IC1AL   AVERAGE 
15.9   25.0    25.0     CCUNT   PERCENT   SPEED 


5.8 
5. fa 


.8 


5.8 


5.8 

5.8 
5.8 


5.8   1/.6 

5.3 

5.8 
5.8   11.7 


5.£ 


1 

5.6 

3.1 

2 

11.6 

5.7 

G  .  \j 

c 

C.C 

G 

CO 

C 

C.C 

c 

C.C 

C 

C.C 

1 

5.8 

2.1 

5 

29.2 

8.7 

0 

CO 

2 

li. e 

3.0 

1 

5.8 

8.1 

4 

22.3 

5.2 

1 

5.£ 

1.7 

0 

C.C 

C.C 


23.2   29. C   40. S 
VEL  WINDS  AFTERNCUi 


5.E 


17 


.7 


JANUARY ,1979 


*********  ^INO  spt 
00.1   03.0   06. C 

TO     TO     TO 
02.9   05.9   09.9 


N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

sw 

WSW 

w 

WNW 

NW 

NNW 

CALK 

.  TCTALS 

6.2 
6.2 


6.2 


6.2 
6.2 


6.2 

12.5 


6.2 
6.2 


12.5 
6.2 


Id. 7 


ELS  fETEkS/SECCRC  ************************** 
10. C   16.0   GFEA1ER      ROW   SUMMARY 

TC     TC     TPAN     TCTAL    TCTAL   AVERAGE 
15.9   25.0    25.0     CCLNT   PERCENT   SPEED 

9.6 
3.5 

6.3 

3.C 


't.6 
5.3 

2.C 

7.2 
2.2 

3.6 


18.6   43,5   3  7.4 


2 

12.5 

1 

6.2 

1 

6.2 

0 

CO 

1 

6.2 

0 

CO 

C 

CO 

1 

6.2 

2 

12.5 

1 

6.2 

1 

fc.2 

c 

CO 

3 

18.7 

2 

12.4 

c 

CO 

1 

6.2 

C 

C.C 

16 

.0 


FREQUENCY    SUMMARY    CF    OPFtR    LEVEL    WINES     (PERCENTAGES) 
LOCATION:    JEER    LLOGE    CO    -    H1WAY    JUhCTICK    -    MET     (MAPS) 
750    rtEltK    LcVLL     WINDS    MORNING  J ANLAPY  ,  1979 


OIREC  TION 

******+$*  WIND  SPEEDS  HT£RS/Sf  CCND  ************************** 

OJ.l 

03.0 

06.  C 

10. C 

16. C 

GREATER 

RLW 

SLMMARY 

ro 

ru 

Tu 

re 

TL 

ThAN 

It! 

TAL 

TOTAL 

AVERAGE 

02  .9 

05.9 

09.9 

15.9 

25.0 

25.0 

CELNT 

PERCENT 

SPEED 

fs 

to  .6 

1 

6.6 

1.9 

NNE 

6.  6 

6.  to 

2 

13.2 

5.6 

NE 

6.6 

1 

6.6 

5.C 

ENE 

C 

0.0 

E 

0 

O.C 

ESE 

c 

G.C 

SL 

0 

CO 

SSE 

0 

c.c 

S 

6. to 

1 

6.6 

1.4 

SSk 

0 

0.0 

SW 

6.6 

1 

6.6 

12.3 

wsw 

6.6 

1 

6.6 

6.C 

to 

6.6 

6.6 

20.0 

5 

33.2 

5.6 

kNto 

13.3 

6.6 

3 

19.9 

10.7 

Nto 

C 

C.C 

NNfc 

0 

C.C 

CALM 

c 

C.C 

L.  TOTALS 

19.8 

19.8 

46.5 

6.€ 

6.6 

15 

6.5 

750    METER    LEVEL    tolNOS    AFTEkNLUN         JANUARY, 1979 

DIRECT  IuN   *********  WIND  SPEEDS  METERS/SECLNC  ************************** 

JO.l  03.0   06.0   10. C   lto.C   GREATER      ROW  SUMMARY 

TL  TO     TL     TC     IE     TPAN     TCTAL  TOTAL   AVfcRAGE 

02.9  05.9   09.9   15.9   25. C    25.0     CCUNT  PERCENT   SPEED 

N  6.6                                    1  6.6      4.6 

NNE  C  CO 

NE  to.c                                  1  6.6      5.C 

ENE         6.6  6.6                                   2  13.2      2.5 

E  C  0.0 

ESE  C  C.C 

SE         6.6  1  6.6      2.0 

SSE  C  CO 

S  C  C.C 

SSW  C  C.C 

SW  6.6                             1  6.6      6.9 

W5W  6.6                                   1  6.6      4.9 

V.         to. 6  13.3   13.3    6.6                      6  39.8      6.8 

toNk  6.6                             1  6.6      7.3 

Nk  0  CO 

NNW         6.o  1  6.6      1.4 

CALP  C  C.C 

COL.  TCTALS    26.4  39.7   26.5    6.6                      15  5.2 


pREiwutNCY    SCMMARY    Cf    LPP^R    LfcVfcL    klNCS     ( PtRC  LMAG  c  S  ) 
KATIUN:    JLLk    LuOGE    CO    -   HlinAY    JONCTlLfs    -    Pfc  I     (MAPS) 
jO    METLR    LlVLL    fclNDS    MLRNING  J^NLA *Y  ,  157S 


3IRECUGN       *********    WINl    SPEEDS    *ilTERS/S 
OO.l       03.0       Oo.C       ICC       16. C 

rc 

25.0 


TO 

to 

ro 

TC 

02.9 

05.9 

09.9 

15.9 

N 

NN£ 

7.6 

N£ 

7.6 

ENE 

7.o 

E 

ESE 

Sfc 

SSE 

S 

ssw 

sw 

7.6 

WSK 

fa 

15.3 

lb. 3 

WNk 

15.3 

NW 

7.6 

NNW 

7.6 

EC  I  NT   ***************** J******** 

GPEAUF      RL*   5  IF MARY 
lEAf^      TC1AL    TGIAL   AVERAGE 


5.0 


ClUNT 


CALM 

L.     TCTALS         15.2       22.6       3b. 2 
30    METER    LEVEL     fclftOS    AiFTERNCLN 


7.6 


15.3  /.6 

JANUARY  ,1979 


7 

PERCEM 

SPEFC 

C 

C.C 

1 

7.6 

3.C 

1 

7.6 

5.8 

1 

7.6 

2.3 

C 

C.C 

c 

C.C 

0 

CO 

c 

CO 

c 

C.C 

c 

C.C 

1 

7.6 

4.4 

0 

C.C 

4 

3C.6 

10.4 

3 

22.9 

1C.8 

I 

7.d 

8.9 

1 

7.6 

.8 

C.C 


13 


7.6 


DIRECTION 


N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

<; 

SSK 

Sfc 

kSW 

w 

kNW 

NK 

NNW 

CALF 

..  TCTALS 

*********    WiKC    SPtEOS    MtURS/S 
00.1       03. 0       C6.0       10. C       lo.G 

TO     TU     TO     TC     TL 
02.9   05.9   09.9   15. S   25.0 


8.3 
8.3 
8.3 


tCC  My   ************************** 

GPtATEK      RCk   SUMMARY 
IRAN     JCTAL    ICTAL   AVfcRAGE 


5.C 


8.3 


o.  i 
8.3 

b.  3 
16.6 


6.3 


8.3 


33.2 


H.jJ   41.5   16. e 


NT 

PERCENT 

0 

C.C 

1 

6.3 

0 

C.C 

C 

C.C 

1 

E.3 

0 

CO 

0 

C.C 

1 

6.2 

c 

C.C 

1 

8.3 

1 

1.3 

1 

e.3 

2 

U.fc 

3 

24.9 

0 

C.C 

1 

8.3 

c 

C.C 

12 

SPEED 


2.1 


2.C 


1.5 

3.4 
6.7 
6.4 

9.0 
9.4 

1.9 


5.6 


FktwuENCY    SCiMMAKY    OF    CPPLR    LEVEL    fclNCS     ( PERCENT  AC  £S  i 
LOCATION:    JEER    LuOoL    CO    -   rtlfcAY    JUNCTION    -    ME  I     (MAPS) 
15CC    ML  IcK    LuVLL     /il.MOS    MCFNiNC  J  ANU  Ah  Y  t  19  79 


DIRECTION 

*********  WIND  SPELLS  KTERS/SfcCCKC  *  **  *********  4  *******  *  ***** 

OO.l 

03.0 

06.0 

10. c 

lt.O 

GREATER 

RCK 

SLM.MARY 

ro 

TO 

IC 

TC 

u 

TEAK 

TCTAL 

TCTAL 

AVERAGE 

02.9 

05.9 

09.  "9 

15.9 

2b. C 

25. C 

CLUN1 

PERCENT 

SPEEO 

N 

11.1 

1 

11.1 

4.7 

MNE 

C 

CO 

N£ 

0 

CO 

ENE 

ii  .i 

11.1 

2 

22.2 

3.4 

E 

0 

CO 

tS£ 

C 

CO 

S£ 

0 

CO 

SSE 

0 

CO 

S 

c 

CO 

SSfc 

0 

CO 

Sfc 

0 

CO 

wsk 

11.  1 

11.  1 

2 

22.2 

5.7 

w 

11.1 

1 

11.1 

12.3 

nNW 

11.1 

1 

11.1 

10.1 

NW 

11.1 

1 

11.1 

11.3 

KNta 

11.1 

1 

11.1 

13.0 

CALM 

0 

CO 

L.  TOTALS 

n.i 

33.3 

11.1 

44.4 

9 

7.7 

15CC    METEh    LEVEL    kiNOS    AFIERNCON         JANUARY.1979 

DIRECTION      *********    hINL    SPEECS    METERS/SECCNC    ************************** 

00.1  03. C       06. C       10. C       16.0       GREATER               RCk  SUMMARY 

TO  TO            TC            IC           TC            TEAN            TCTAL  TCTAL       AVERAGE 

02.9  05.9       09.9       15.9       25.0         25.0           CCUNT  PERCENT       SPEEO 

N  C  CO 

NNE  0  CO 

NE                    11.1  1  11.1               2.1 

ENE  0  CC 

E  0  CO 

ESE  C  CC 

SE  C  CO 

SSE  0  CC 

S  11.1                                                                       1  11.1              7.2 

SSfc  0  CO 

SW  0  CC 

VtSfc                   11.1  1  11.1              1.2 

V,  11.1       11.1                                                       2  22.2              9.C 

WWW  12,2                                                                     2  22.2              9.5 

NW  11.1                       11.1                                                         2  22.2               6.2 

NNfc  C  CO 

CALM  C  CO 

COL.     TCTALi         22.2  11.1       44.4       22.2                                                        9  7.2 


CCA1ICN:  l>l 
CO  METER  Lt 
DIRECTION 


N 

NNE 

NE 

tNE 

E 

ESE 

SE 

SSE 

S 

SSW 

sw 

KSW 

kNk 
Nk 

f^N* 

CALM 
L.    TOTALS 
00   METEK    Lc 
DIRECTION 


EKtWUtNCY     SCMM4KY    CF     CPFLR     L  t .  V  »:  I     V.  I  fSL 

Lk     LUUtifc    CL     -    hikAY    JLNCI  ION     -    MM      (MAP 

VEL     wlMbS    MORNING  JANUARY f 197S 

*********    WINL    SPEEDS    ►ETEt S/SCCCNC    *** 
00.1       03.0       06. C       10. C       ifo.C       GREATER 

FU  TG  TC  TC  TL  TFAN 

02.9       05.9       09.9       15.9       ^5.0  25.0 


S     (PERCENTAGES) 
S) 


*********************** 

RLk   SLMMAPY 
1CTAL    TCTAL   AVERAGE 
CCLNT   PERCENT   SPEEL 


33.3 


23.3 


3  3.3 


N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSk 

SW 

WSk 

k 

kNk 

Nk 

NNk 

CALM 

L.    TOTALS 

33.3       33.3       33.3 

VEL    WINDS    AFTERNOON         JANUARY, 1979 

*********    WIND    SPEEDS    J'ETtRS/iECCiVD    *** 
GO.l       03.0       06. C       10. C       16. C       GREATER 

ro     TO     TC     TC     TC     TFAN 
02.9   05.9   09.9   15. S   25.0    25.0 

12.5   12.5 


C 

C.C 

c 

CO 

0 

CO 

c 

C.C 

c 

CO 

0 

CO 

c 

C.C 

0 

CO 

G 

CO 

C 

C.C 

0 

CO 

1 

33.3 

16.6 

1 

32.3 

12. 6 

1 

23.3 

8.1 

C 

CO 

c 

C.C 

0 

CO 

3 

12.5 

****** V *******  V  ******** 

RCfc   SUMMARY 
TCTAL    TCTAL   AVERAGE 
CCLNT   PERCENT   SPEED 


i2.5 


12.5 


12.5 
12.5         12.5 


12.5 


12.5   37.5   25.0   12. t       12.5 


2 

25. C 

3.4 

0 

C.C 

C 

C.C 

0 

C.C 

1 

12.5 

3.9 

G 

C.C 

I 

12.5 

6.9 

0 

C.C 

c 

C.C 

0 

C.C 

c 

CO 

c 

C.C 

1 

12.  £ 

6.C 

2 

25.  C 

fc.3 

1 

12.5 

21.5 

C 

C.C 

0 

C.C 

£ 

7.7 

FREQUENCY    SUMMARY    OF    LPPER    LEVEL    MNCS    (PERCENTAGES) 
LOCATION:    UfctR    LODGt    CO    -   HlfcAY    JUNCTION    -    MET     (MAPS) 
2500    MEltR    LEVEL    fciiMDS    MORNING  JANUARY, 1979 


DIRECTUM 

*********    WIND    SPfcEOS    RLTERS/SECCNO    ************************** 

OO.l       03.0       06.0       10. C       16. C       GREATER 

ROW 

SUMMARY 

TO            TO            IC            1C            TC            11- AN 

1CTAL 

TCTAL      AVERAGI 

02.9      05.9      09.9       15.9       25.0         25. C 

CCLNT 

PERCENT       SPEED 

N 

0 

0.0 

NNF 

c 

C.C 

Nb 

0 

O.C 

ENE 

0 

0.0 

E 

c 

C.C 

ESE 

0 

O.C 

SE 

0 

0.0 

SSE 

C 

C.C 

S 

0 

0.0 

SS* 

0 

0.0 

sv. 

0 

0.0 

kSfa 

c 

C.C 

w 

0 

0.0 

WNVi 

0 

0.0 

NW 

c 

0.0 

NNW 

C 

C.C 

CALM                                                       0  0.0 

COL.  TOTALS  C 

25CC  MEIER  LEVEL  WiNOS  AFTERNCON    JANUARY, 1979 

DIRECTION   *********  WIND  SPEEDS  l»LTERS/SECCND  *<************♦*********** 

OJ.l   03. C   06.0   10. C   16. C   GREATER      RGk  SUMMARY 

TO     TO     TO     TC     7C     TF.AN  TCTAL  TCTAL   AVERAGI 

02.9   03.9   09.9   15. S   25.0    25.0  CCLNT  PERCENT   SPEED 


N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

Sfc 

kSh 

h 

kNW 

NW 

NNW 

CALM 

COL.    TCTALS 

0 

0.0 

0 

CO 

0 

CO 

0 

CO 

0 

CO 

C 

CO 

0 

CO 

0 

0.0 

0 

CO 

0 

0.0 

0 

0.0 

0 

CO 

C 

C.C 

0 

0.0 

0 

0.0 

C 

0.0 

c 

C.C 

0 

FKfcUUENCY  SUMMARY    GF     iNVtFSICNS     ( FEK G E M AG t S  ) 

LOCATION:    OGEA    LUOGE    CO  -    HlfcAY    JGNCTlLN  -    MET     CMAFS ) 

MONTH    OF  JANUARY     1979  MOFMNG 

****************  INVERSION    BASE    FEIGH1     (PETEFS)    *************** 

SFC         001         101  251         501         751  1CC1       15C1       2C01       2501         > 

KNESS                       TO            TO  TC            TC             TC  TG            TC             TC             TG       TFiAfv          TOTAL 

TERS)                      100         250  50C         75C      1CCC  150C      2CC0      2500      3C00      30CO 

100          1.5         3.1          1.5  6.3       14.2         4.7  4.7          6.3                                                          42.3 

250         9.5                         1.5  7.9          1.5         1.5  9.5         6.3                                                        37.7 

500         4.7         1.5         3.1  3.1  1.5         3.1                                                        17.0 

75C                        1.5  1.5 

L            15.7         6.1          6.1       17.3       15.7         6.2  15.7       15.7 

INVERSION  C.C 


ERSION 

YPE 


TOTAL    KG.    GF    CCGURENCES  63 

1.5  1.5  6.3  7.9  1.5  11.1  7.9                                                        37.7 

3.1  1.5  1.5          6.3  4.7  3.1  3.1  7.9                                                          31.2 

9.5  3.1  4.7         3.1  3.1  1.5  1.5  26.5 

1.5  1.5  3.0 

MONTH    OF  JANUARY    1979  AFUFNCCN 

****************  INVERSION    BASE    FElGhl     (MEIERS)    *************** 

SFG         001         101  251  501         75  1       10C1       15C1       2CC1       25C1         > 

KNESS  TO  TC  TG  TC  TC  TG  10  TG  TG       THAN         TGTAL 

TERS)  100         250  500         75C       1C0C       15CC      2CCC       25CC      3CC0      30CC 

ICC         3.2  6.5  4.9          3.2         6.5  3.2  8.1                                                          35.6 

250  3.2         8.1  16.0         9.8         1.6  3.2  8.1                                                        52.0 

5C0  3.2  3.2  4.S  11.3 

75C 

L              3.2  3.2       17.8  22.9       13.0       11.3  11.3  16.2 

INVERSION  G.C 


ERSION 
YPE 


TGTAL    f^C.    CF    OCCURENCES  61 

29.3 
1.6  3.2  9.6         4.9         4.9  9.E  8.1  42.3 


4.9 

4.9 

6.5 

4.9 

8.1 

3.2 

9.6 

4.9 

4.9 

9.6 

8.1 

9.8 

6.1 

1.6 

1.6 

1.6 

1.6  9.8  6.1  1.6  1.6  1.6  24.3 

3.2  2.2 


FREQUENCY    SUMMARY    CF    MXING    HEIGHTS 
LOCATION:    UCER    LUOGE    CO    -   hlWAY    JUNCTION    -   Mtl    IMAPSJ 
MIXING    HEISTS    -FREgOtNCY    CF    OCCURENCE    FCR         JANUARY       1S79 


MXING  hEIGHI 
(METERS) 

MORNING 
OCCURENCES 

AFIERNCCN 
OCCURENCES 

C-  100 

8 

0 

101-  250 

5 

3 

251-  5CC 

3 

10 

501-  750 

0 

3 

751-1C00 

0 

1 

10C1-15CC 

0 

0 

>15C0 

0 

c 

1CTAL 

16 

17 

AVERAGE  HIND 
THROUGH  KlXtJ 
LAYER  (M/SEC) 

SPEED 

2.5 

3.7 

AVERAGE    LAPSE    RATE 
BELOW    FIRST    iNVER. 

(CEG    C    /100M)       -01.98  -01.56 


FKEUOENCV  SUMMARY    CF    LPPEF     LEVEL    MNLS     (PERCENTAGES) 

CATION:    JEEK    LGDt»E    CU  -    HlwAY    JLNCTJLN    -    MET     (MAPS) 

SCrtFACc    WMDS    MLKNlNC-  FEEPGAHY,  1979 

IRECTIuft       *********    UINC    SPEEDS    I"  ET  EF  S/SECC  NC    ************ <1 ***********  * 

00. 1       03. C  06. C       ICC       lfc.C       GREATER               KCW  SLMMARY 

VQ             TO  TC            TC             TC             IF  Ah             1C1AL  TCTAL       AVERAGE 

02.9       03.9  09.9       15.  9       25.0          25. C            CCLNT  PERCENT       SPEED 

N  C  0.0 

NNE                   14.2  2  14.2              1.1 

NE  C  C.C 

ENE  0  0.0 

E  C  C.C 

ESE  0  C.C 

SE  0  CO 

SSE  C  C.C 

S                      7.1         7.1  2  14.2              2.4 

SSfc  7.1                                                                        1  7.1              6.7 

SW                   14.2  2  14.2                 .6 

fcSfc                   21.4  3  21.4               1.3 

h                      7.1  1  7.1                  .9 

kNk  0  C.C 

Nfc  C  C.C 

KNVt  0  CO 

CALM  3  21. C 

.    TCTALS         64.0          7.1  7.1                                                                        14  1.4 

SURFACE    WiNJS    AF1ERNCLN       F E EPL ARY  ,  19 79 


IRECTION 

*********    ^INb    $PE 

ECS    h£ 

TEkS/S 

ECCNC    *** 

*******;( 

t******** 

******* 

00.1 

03.0       06.  C 

10. C 

16.  C 

GPEATFP 

ROW 

SUMMARY 

TO 

TC            TG 

TC 

TC 

TPAN 

TCTAL 

TCTAL 

AVERAGE 

02.9 

05.9       09.9 

15.9 

25.0 

25. C 

CCLNT 

PERCENT 

SPEED 

N 

C 

C.C 

NNE 

25.0 

2 

25. C 

1.7 

NE 

C 

CO 

ENE 

0 

C.C 

E 

C 

CO 

ESE 

C 

CO 

SE 

12.5 

1 

12.5 

.9 

SSE 

C 

C.C 

S 

0 

C.C 

SSk 

12.5 

25.0 

3 

37.5 

3.9 

SW 

0 

C.C 

hSk 

12.5 

1 

12.5 

4.5 

K 

0 

C.C 

kNfc 

12.^ 

1 

12.5 

2.7 

N> 

0 

C.C 

NNW 

0 

C.C 

CALM 

, 

C 

C.C 

.    TCTALS 

62.5 

37.5 

e 

2.9 

FKfcgJtNCY    SUMMARY    CF    LPFEF    LEVEL    MNCS     (PERCENTAGES) 
LOCATION:    DEER    LODGE    CO    -   HlhAY    JUNCTION    -   MET     (MAPS) 

ICO    METER    LEVEL    WINDS    MLhMNG  FEERU  APY  »  IS  79 


DIRECTION 

*********    WIND    SPEEDS    *fcTERS/SEC^C    ************************** 

JJ.l 

0  3.0 

06  .0 

10. c 

16.0       GREATER 

HCfc 

SLHPARY 

ru 

10 

JO 

TC 

TC             TEAN 

ICTAL 

TCTAL 

AVERAGE 

0^.9 

Ob. 9 

09.9 

15.  S 

25. C         25. C 

CCLNT 

PFRCENT 

SPEEC 

N 

0 

0.0 

NNE 

7.1 

1 

7.1 

1.9 

NE 

7.1 

1 

7.1 

4.6 

ENt 

0 

0.0 

E 

0 

CO 

ESE 

c 

C.C 

SE 

0 

0.0 

SSE 

c 

O.C 

S 

14.2 

2 

H.2 

1C.6 

SSW 

14.2 

7.1 

3 

21.3 

5.5 

Sfc 

21.4 

7.1 

4 

26.5 

2.0 

feSfc 

7.1 

1 

7.1 

1.6 

K 

0 

0.0 

MiSiW 

14.2 

2 

14.2 

.6 

NK 

C 

C.C 

NNW 

0 

C.C 

CALM 

C 

C.C 

L.     TOTALS 

64.0 

14.2 

21.  2 

14 

4.0 

ICO    METER    LEVEL    KINDS    AETERNCGN       FE  BRGARY  ,  1979 

CIRECTiUN       *********    WINC    SPEECS    ¥ ETERS/SECCNC    ************************** 

00. i       03.0       06.0       10. C       16.0       GPEATEP               ROW  SLMMARY 

TO            1(J            TG            TC            TC            TEAN            TCTAL  TCTAL       AVERAGE 

02.9       C5.9       09.9       15.9       25.0         25. C            CCGNT  PERCENT       SPEED 

C  CO 

12.5                                                                                     1  12.5              3.8 

12.5                                                                                    1  12.5              3.3 

0  0.0 

C  C.C 

C  O.C 

12.5                                                                                     1  12.5              5.0 

C  0.0 

0  0.0 

37.5                                                                       3  27.5              7.8 

C  0.0 

12.5                                                                     1  12.5              8.0 

C  0.0 

12.5                                                                                    1  12.5              5.5 

C  0.0 

C  C.C 

C  C.C 

50. C      50.0                                                                     8  6.1 


N 

NNE 

NE 

ENl 

E 

ESE 

SE 

SSE 

S 

SSfc 

sw 

frSfc 

k 

urn 

Nfc 

NNW 

CALN 

COL.    TCTALS 

PKfcwJLiMCV     SUMMAhY    Cf    LPFEF    LtVEL    KINCS     (PERCENTAGES) 

.CCATION:    JLhK    LOCOE    CC    -    EUWAY    JIMULN    -    ME1     (tfAFS) 

?C0    ME  TtR    lLVLL     WlNDo    MLPNING  FEEPUARY f 19 79 

DIRECTION       *********    wlNC    SPEEDS    f- ET  £F  S/ S  E  C  C  NL    MM*M***M^MU**mm*» 

JJ.l  03.0       Oo.C       10. C       16. C       GFEA1EP               PCfe  SLMMARY 

to  ID    re    TC    TC    THAN    tctal  tctal  average 

02.9  05.9   09.9   15.9   25. C    25. C     CCLNT  PERCENT   SPEED 

N  C  C.C 

NNE  14.2                                    2  14.2      A. 5 

NE  C  C.C 

ENE  0  C.C 

E  0  C.C 

ESE  C  C.C 

SE  7.1                       1  7.1     10.3 

SSE        W.2  2  14.2      1.3 

S         7.1  7.1                                  2  14.2      2.5 

SSW          7.1  7.1                        2  14.2      7.4 

SW         7.1  14.2                                    3  21.3      4.1 

WSfe  7.1                                     1  7.1      4.7 

k  0  CO 

WNk         7.1  1  7.1      2.2 

Nfc  C  C.C 

NNW  C  CO 

CALM  C  C.C 

3L.  TOTALS    42.6  42.6         14.2                      14  4.3 

»00  METER  LEVEL  «1NDS  AFTERNCON   F E6RUARY , 1979 

DIRECTION   *********  wiNC  SPEEDS  t>  ETERS/  SECCNC  *<*»********************** 

00.1  03.0   06. C   10.0   16.0   GFEATER      RCfc  SLMMARY 

To  10     TO     TC     TC     THAN     TCTAL  TLTAL   AVERAGE 

02.9  05.9   09.9   15.9   25.0    25. C     CCUNT  PERCENT   SPEED 

N  C  C.C 

NNE  12.5                                    1  12.5      5.1 

NE  0  C.C 

ENE  C  CC 

E        12.5  1  12.5      1.7 

ESE  0  CC 

SE  12.5                            1  12.5      6.C 

SSE  C  CO 

S  C  CC 

SSfc  25.0                            2  25. C      8.4 

SW  12.5                             1  12.5      9.0 

WSW  12.5                      1  12.5     14.4 

fc  0  0.0 

WNW        12.5  1  12.5      2.1 

NW  C  C.C 

NNh  C  CC 

CALM  C  C.C 

)L.  TOTALS    25.0  12.5   50. C   12.5                      fc  6.9 


LOCATION:    Ot 
300    MLTL.s    Li 
DIRECT  luN 


FkiEQUcNCY 
LK  LLiLbL  CO 
VcL     wlNUS    ML 

0  J  .  1         J  5  •  J 

10  TC 

02.^       Ct>.^ 


N 

NNE 

7.1 

NF 

ENE 

7.1 

E 

ESE 

St 

7.1 

SSE 

7-1 

S 

j.4.2 

7.1 

SSK 

Sk 

7.1 

kSfc 

7.1 

K 

7.1 

kNfc 

NV» 

7.1 

i^nv, 

CALM 

CCL.    TOTALS 

35.5 

42. c 

3C0    METER    LLVfcC    Mi 

NDS    Af 

DIRECTION 

*********    j»  i 

00.1 

03. u 

TIj 

TO 

Od.<* 

05.9 

N 

NNE 

12.5 

NE 

ENE 

E 

ESE 

SE 

12.5 

SSE 

S 

SSfe 

sv. 

kSk 

12.3 

h 

fcNfc 

12.5 

Nit 

NNW 

CALM 

CCL.    TOTALS 

12.5 

37.5 

SLMMAhY    C 

-    MwAY    J 

HMNG 

N£    SPEEDS 

06, C       10 

TC  T 

09  .  S       15 

7.1 


E    CPPER    LEVEL    fclNCS     (PERCENTAGES) 
INCTION    -    ME1     (MAPS) 
FEBRUARY, 1979 


.C 

c 

_  c 


FCTERS/SECC^,*************************1* 

E 


16. C 

TC 
25. C 


GPEATI  8 
25. C 


RCK 
1CTAL 
CCCNT 


SUMMARY 
TCTAL   A 
PEPCEM 


7.  1 


7.1 


14.2    7.1 
7ERNC0N   FEBRUARY, 1979 


0 
2 

C 
1 
0 

c 

1 
1 

3 
1 
2 
1 
1 
C 
1 
0 


14 


0.0 
14.2 
C.C 
7.1 
C.C 
C.C 
7.1 
7.1 
21.3 
7.1 
14.2 
7.1 
7.1 
C.C 
7.1 
C.C 

C.C 


V  LP  AG  I 
SPEED 


e.i 

•  8 


.4 

1.3 
2.6 
14.2 
6.3 
5.1 
4.4 

3.5 


4.4 


M  SPEEDS  MtTERS/SECCNC  ♦*********♦***#*********** 
Go.C   10.  C   16.0   GFEATEP      PCfc   SUMMARY 

TL     TC     TC     HAN     TCTAL    TCTAL   AVERAGE 
09. 9   15.9   25. C    2f.C     CCUNT   PERCENT   SPEED 


12.5 
12.5 


12.5 


12.5 


25. C   12.5   12.5 


0 

C.C 

1 

12.5 

3.5 

0 

C.C 

0 

C.C 

c 

C.C 

c 

C.C 

1 

12.5 

3.5 

c 

0.0 

1 

12.5 

6.1 

1 

12.5 

9.6 

1 

12.5 

12.2 

1 

12.5 

2.5 

1 

12.5 

17. C 

1 

12.5 

4.6 

c 

C.C 

c 

C.C 

0 

0.0 

8 

7.3 

CATICN:  Jt 
C  METER  Lfc 
IPtCUUN 


N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSV» 

Sfc 

kSli 

U 

MNW 

NW 

NNW 

CALM 

.    TOTALS 

0   METER    LE 

IRECTIGN 


N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

Ski 

kSU 

hi 

mNK 

NW 

NNk 

CALM 

.    TCTALS 


EktWJLNLY     SLMMAkY    CF    LPPEF     LEVEL    VI  fv  f  S     (F  ERCE  NT  t  C  ES  ) 
Lk    LOUGfc    LL    -    HI*AY    JUNCTION    -    ME1     (MAPS) 
Vt-L    MINUS    MLRMNC  FEehLAFY,lS79 


*********    aINL    SPEECS    UltRS/ 
OO.l       03. C       Oto.C       10. C        16.0 
lb  lb  1L  TC  1C 


02.  9   05.9   09.9   15. S 


7.6 


.C 


SECCNC  ************************** 
GFEATEP      PCM   SLMMAkY 
THAh     TCTAL    TCTAL   AVERAGE 


.C 


CCLNT 


7.6 


23.0 
7.6 

7.6 

15.3 


7.6 

7.6 


7.6 


7.6 


T 

PERCENT 

SPEEO 

0 

C.C 

1 

7.6 

3.7 

0 

C.C 

G 

C.C 

0 

CO 

0 

0.0 

G 

O.C 

1 

7.6 

6.3 

1 

7.6 

6.5 

4 

2C.6 

9.4 

1 

7.6 

3.6 

C 

O.C 

2 

15.2 

6.6 

3 

22.  S 

3.8 

0 

O.C 

C 

C.C 

7.6       61.1       22.8 
VLL    kiHOS    AFTERNCON 


7.6 
FEBRUARY, 197S 


C 
13 


C.C 


6. 


*********  WlNC  SPEEDS  METERS/ 
00.1   03. C   Co.C   10. C   16.0 
TU     TU     TU     TC     TC 

02.9   05.9   09. 9   15. S   25. C 


SECCNC  ************************** 
GFEATEF      RCk   SUMMARY 
THAN     TCTAL    TCTAL   AVERAGE 
25. C     CCUNT   PERCENT   SPEED 


12.5 


25.0 
12.5 


25. C 


12.5 
12.5 


23.0   37.5   12.5   25. C 


c 

C.C 

C 

C.C 

0 

C.C 

c 

0.0 

c 

C.C 

1 

12.5 

6.2 

c 

C.C 

c 

C.C 

0 

O.C 

2 

25.0 

3.6 

3 

37.5 

9.C 

0 

C.C 

C 

C.C 

c 

C.C 

1 

12.5 

2.8 

1 

12.5 

2.2 

c 

C.C 

e 

5.7 

LOCATION:    Oi. 
750    METEk    Ll 
DIRECT  ION 


N 
NNE 

i\£ 

ENE 

E 

ESE 

SE 

SSE 

S 

SSfc 

Sfc 

ws* 

k 

CALK 
CCL.    TCTALS 
750    METEk   LE 
ClkECUU.N 


FREWUtNCY  5UMMAR 
EK  LcJCuL  LL  -  HlkA 
VEL    KINDS    FCPMNG 

*********  hINC  SPE 
00.1   03. C   Oo.C 

TO     7L     TO 
02.9   05.9   09.9 


Y  CF  LPPEH  LEVEL  WINES  (PERCENTAGES! 

Y  JLlvCiiCN    -    MET     (WAPS) 

EE£R0AFY,1979 

ELS  MTERS/SECLISC  ************************** 
ICC   16.0   GREATER      RCfc   SLKMAPY 

TC     1C     TEAN     TCTAL    TCTAL   AVERAGE 
15. S   25. C    25. C     CCLNT   PERCENT   SPEED 


7.6 


7.6 

7.6   23.0 


15.3 
7.6 


7.6 


7.6 
7.6 


7.6 


c 

c.c 

0 

0.0 

0 

CO 

C 

c.c 

c 

c.c 

0 

0.0 

c 

c.c 

7.6 

3.1 

7.6 

13.2 

2 

15.3 

9.4 

7.6 

17.7 

7.6 

2.9 

45.8 

6. A 

7.6 

ICC 

c.c 

0 

CO 

C.C 


ii.2   30.6   22.9  22. £    7.6 
VEL  WiNUS  AETEkNCCN   F E ERLARY , 1979 


13 


8.C 


K 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSfc 

Sfe 

wsm 

*Nfc 

NW 

NNV» 

CALW 

COL.  TOTALS 


*********  WIND  SPE 
00.1   03. C   06. G 

TO     TO     TO 
02.9   05. 9   09.9 


14.2 


EOS  KETERS/SECCNC  ************************** 
10. C   16. C   GREATER      ROfc   SLKMARY 
TC     TC     THAN     TCTAL    TCTAL   AVERAGE 


14.2 

14.2 

14.2   14.2 


15.9   25.0 


.C 


CCLNT 


14.2   14.2 


28.4   42.6   14.2   14.2 


T 

PERCENT 

SPEED 

C 

c.c 

c 

C.C 

c 

C.C 

c 

0.0 

1 

14.2 

.9 

c 

0.0 

c 

C.C 

c 

CO 

0 

0.0 

c 

CO 

3 

42.6 

8.7 

1 

14.2 

5.1 

2 

28.4 

3.1 

0 

C.C 

0 

O.C 

0 

o.c 

c 

C.C 

7 

5.5 

XAT1CN:    Ut 
DO    METER    Lt 

DIRECTION 


N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NH 

NNW 

CALM 

..    TOTALS 

:C    METER   Lt 

DIRECTION 


N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

Ik 

WNW 

NW 

NNW 

CALM 

..    TCTALS 


FREQucNCY    SUMMARY    CF    DPPEP    LfcVE 

ER    LODGE    CC    -    HIWAY    JLNCTICN    -    hi 

VEL     WINDS    MCRNING  FfceROARY,197 

*********    wiN[)    iPEECS    KETERS/SICC 

OO.l   03.0   G6.C   10. C   16. C   GR 

TO     TO     TC     TC     TC     1 

02.9   05.9   09.9   15.9   25.0    2 


9.0 


L  WINGS  (PERCENTAGES) 

T  (MAPS) 
c 

NC  ************************** 
EATER      ROW   SLMKARY 
FAN     1CTAL    TCTAL   AVERAGE 
5.0     CLLNT   PERCENT   SPEED 


9.0 
9.0 

9.0 


9.0 


9.C       16.1 
9.0         9.C 


9.0 


36.0         9.0       18.0      27.1 

VEL     WINDS    AFTERNCCN       FEERUAPY,197 

*********    KINC    SPEEDS    fETERS/SECL 

00.1   03.0   06.C   10. C   16.0   GR 

TO     TO     TO     TC     TC     T 

02.9   05. 9   09.9   15.9   25. C    2 


0 

CC 

0 

o.c 

1 

9.C 

.7 

c 

CC 

0 

CO 

0 

CC 

0 

CC 

0 

O.C 

C 

CO 

3 

27.1 

11.7 

1 

9.0 

33.6 

2 

ie.0 

2.6 

3 

27. C 

6.9 

1 

9.0 

2.1 

C 

CC 

c 

CC 

0 

0.0 

1 

8,9 

9.0 


^C  ******  **********  4***4***** 

EATER      RCW   SIMMAPY 

PAN     TCTAL    TCTAL   AVERAGE 

5.C     CCLNT   PERCENT   SPEED 


14.2 


14.2   14.2 

14.2 

14.2   14.2 


14.2 


56.8   28.4   14.2 


0 

CC 

C 

CC 

0 

CO 

0 

0.0 

0 

CC 

C 

CO 

1 

14.2 

5.6 

0 

CC 

C 

CO 

C 

CC 

1 

14.2 

11.8 

2 

26.4 

5.8 

1 

14.2 

3.6 

2 

28.4 

6.6 

C 

CC 

0 

0.0 

c 

CC 

7 

6.5 

FR6QUENCY     SUMMARY    GF    LPPER    LEVEL    WINCS     (FERCEMACES) 

LCCA11CN:    JfctK    LGCt    CC    -   HIWAY    JLiNCTICf^    -    NET     (MAPS! 

1500    MFTLk    Lj.VcL     MINUS    MCRMNG  FEERGAFY 1 1979 

DIRECTION       *********    *1NC    SFfctCS    NET  ER  S/  SECCND    ***«#********************* 
00.1      03.0      06. C       10.0       16.0      GREATER  RCW      SUMMARY 

TG  TG  TG  TG  TC  TFAN  TCTAL         TCTAL       AVERAGE 

02.9       Ob. 9       09.9       15.9       25.0  25. C  CCUNT       PERCENT       SPEED 

N  0  0.0 

NNE  C  C.C 

NE  0  0.0 

ENE  C  CO 

E  0  C.C 

ESb  0  0.0 

SE  C  CO 

SSE  C  C.C 

S  0  CO 

SSfc  C  CO 

SW  12.5      25. C                                                                      3  37.5              6.7 

fcSW  12.5       12.5                                                                       2  25.0              6.C 

W  12.5       12.5                      12.5                                        3  37.5            10.5 

WNh  C  C.C 

Nfc  0  C.C 

NN'k  C  CO 

CALK  C  C.C 

CCL.    TCTALS  3?. 5       5C0  12.5  8  7.9 

150C    METER    LLVLL    WiNuS    AETERNCCN       FEBRUARY ,  197S 

DIRECTION       *********    MiNC    SPEEDS    fETERS/SECCNC    ************************** 
00.1       03. C       Co.C       ICC       16. C      GREATER  RCW       SLMMARY 

TG  TG  TC  TC  TC  TFAN  TCIAL         TCTAL       AVERAGE 

02.9      05.9      09.9       15.9       25.0         25.0  CCLNT       PERCENT       SPEED 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSfc 
SW 
WSfe  14.2       14.2 

W  14.2       14.2 

fcNfc  14.2  26.5 

Nfc 
NNV- 

CALM 

CGL.    TCTALS  14.2      2d. 4       56. S 


C 

C.C 

0 

0.0 

0 

CO 

c 

C.C 

0 

0.0 

c 

C.C 

c 

C.C 

0 

CO 

c 

CO 

c 

C.C 

0 

CO 

2 

28.4 

7.1 

2 

28.4 

5.7 

3 

42.7 

6.0 

0 

CO 

C 

C.C 

0 

CO 

7 

6.2 

CATION:  UL 
0  METER  Lb 
IRECTIUN 


N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

sw 

hSW 

w 

kNW 

Nk 

NNW 

CALM 

.    TCTALS 

0   METER   Lb 

IRECTIOIM 


FREQUENCY    SLMMARY    CF    CPPEP     LEVEL    WINCS     (PERCNT  AC  fcS  ) 
LK    LUOoE    CC    -    HUAV    JUNCTION 
VEL     WINDS    MCRMNG  FEeRLAxY 


-MET  (MPS) 
,1979 


*********  m  ANC  SPEEDS  METERS/ 
UO.l   03.0   06. C   10. C   16. C 

TO     TL     TC     TC     TL 
02.9   05.9   09.9   15. 9   25. C 


SECCNC  ***#********************** 
GPEATER      ROW   SUMMARY 
TEAK     TCTAL    TLTAL   AVERAGE 
25. C     CCLNT   PERCENT   SPEED 


16.  t 


16.6 
16.6 


16.6 
33.3 


0 

CC 

C 

CO 

c 

CC 

0 

CC 

C 

CO 

C 

CC 

c 

CO 

c 

CO 

C 

CC 

0 

CC 

1 

16.6 

5.5 

2 

23.2 

10.5 

3 

^.9 

12.4 

C 

CC 

0 

CC 

0 

CC 

CC 


16.6       33.2       49.9 
VEL    WINDS    AETERNCLiN       FEBRUARY  ,1979 


10.6 


N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

c 

ssw 

sw 

kSK 

W 

WNW 

NW 

NNW 

CALM 

.     TCTALS 

*********  WIND  SPEECS  FETERS/ 
00.1   03.0   06. C   10. C   16.0 

TO     TU     TO     TC     TL 
02.9   05.9   09.9   15.9   25. C 


SECCNC  ************************** 
GFEATER      RCW   SUMMARY 
TFAN      TCTAL    TCTAL   AVERAGE 
25. C     CCUNT   PERCENT   SPEED 


40.0 
40. C 


20. C 


80. C   20. C 


0 

CC 

0 

CC 

0 

CO 

0 

CC 

c 

CC 

0 

CC 

0 

CO 

c 

CC 

c 

CO 

c 

0.0 

c 

CC 

2 

40.0 

6.6 

3 

6CC 

8.1 

C 

CC 

0 

CO 

0 

CC 

c 

CC 

5 

7.5 

^Rfc&UfcNGt     SUMMARY    OF    UPPER    LEVEL    WINCS     (PERCENTAGES) 

LCCATIuh:    Deck    LODul    Ct     -    hlbAY    JUNCTION    -    MFT     (MAFS  ) 

2tiC0    MfcTkrt    L^VtL    WINDS    HORNING  Ft  ERUARY  »  1979 

DIRECTION       *********    WiNL    SPEECS    KETER S/S t CCNL    ***<*♦<**♦*******#*******♦ 

J.J.1  03. C       C6.C       ICC       16. C      GREATER              ROk  StiftMARY 

rc  ro          TC          TC          TC          tfan          tctal  tctal      AVERAGE 

02.9  05. S       09.9       15.9       25.0         25. C            CCONT  PERCENT       SPEEC 

N  0  c.c 

NNF  0  CO 

Nfc  C  O.C 

£N£  C  C.C 

c  0  0.0 

esf  c  c.c 

SE  C  C.C 

SSE  0  O.C 

S  C  CO 

SS*  C  C.C 

Sfc  0  0.0 

fcSK  0  C.C 

W  C  CO 

*NK  C  C.C 

Nh  0  0.0 

KNk  C  O.C 

CALK  C  CO 

COL.    TOTALS  C 

2500    METER    LEVcL    falriOS    AFTERNCON       FEBRUARY  i  1919 

DIRECTION   *********  wiNC  SPEECS  METERS/ SECCNC  ************************** 

00.1  03.0   06. C   10. C   16. C   GREATER      RCk  SUMMARY 

TU  TO     TO     TC     TC     TFAN     TCTAL  TCTAL   AVERAGE 

02.9  05.9   C9.9   15. S   25.0    2CC     CCUNT  PERCENT   SPEED 

N  0  O.C 

NNE  C  CO 

NE  C  C.C 

ENE  0  CO 

E  0  CO 

ESE  C  C.C 

SE  0  0.0 

SSF  0  CO 

S  0  C.C 

SSW  0  CO 

Sfe  0  CO 

*S»s  0  CO 

l»  C  C.C 

kNk  0  CO 

NW  0  CO 

NNW  0  C.C 

CALK  C  C.C 

COL.  TOTALS  0 


FkEUoLNCY    summary   cf    invlfs 
LCCATIUN:    OcLK    LOUGc    LC     -    rilwAY    JUNCTION 
MONTH    OF       FttHU/PY     1979 


****************     IlSVtHSlCN    EASE    Ft 


:kness 

ETERS) 


SJ-C 


11.4 

11.4 

2.0 


-IOC 
-25C 
-5CC 
-75C 

a  25.6 

INVERSION 


/ERSICN 
[YPE 


001 

10 

1J0 

2.6 


101 

TC 

250 

2.8 
8.5 


251 
TC 

500 

8.5 
2.8 

e.5 


1.6       11.3        19.8 


501 

TC 

75C 

2.8 

5.7 


c. 


75  1 
7C 
1CGC 

5.7 


ICNS     (PERCENTAGES) 

-    NET     (MAPS) 

PCFMNG 

I C  F 1  (  K  E  1  E  F  ^  )  +***********<*< 
1CC1   15C1^  2001   25C1    > 

TC      TC     TC 
15CC   2CCC   250C 


TC   TFAh 
3CCC   3OC0 


6.5 
5.7 
2.6 


5.7   17. C 


5.7 


2.9 


2.9 
11.7 
11.7 


5.8 

2.9 

5.  8 

11.7 

5.8 

5.8 

2.9 

5.8 


14.7 
2.9 


5.7 


TOTAL  JVC.  CF  OCCURENCES 


2.9 


2.9 


MGNIH    OF       FEBRUARY    1979 


AFTERNOON 


****************  INVERSION  EASE  FE  IGHT  (METLPS)  *************** 


:kness 

:T£RS> 


SFC 


001 
TO 

100 


5.5 


-ICO 
-250 
-5CC 
-75C 

U.      5.5 
INVERSICN 


101 

TC 

250 

5.5 

5.5 


251 
TC 

5G0 

11.1 
11.1 


501 

TC 

75C 

5.5 

11.1 


751   1CC1   15C1 
TC     TC     TC 
1CCC   150C   2CCC 


2001   25C1 

TC     TC   TPAfv 
25CC   3CCC   3CCC 


16.6 


5.5 


11.0   22.2   16.6 


22.1    5.5 


TLTAL  NC.  CF  CCCURENCES 


ERSICN 
YPE 


6.6 


to. 6   12.3    6.6 

6.6   13.3    6.6 

6.6 


13.3 

12.2    6.6 


TCTAL 

AC. 2 
34.1 
14.1 


2.C 
34 

29.2 
34.9 
23.3 
11.7 


TCTAL 

3E.7 
44.2 


16. C 
15 

46  .4 

46.4 

6.6 


FRfttJLNtY    SGMMARY    CF    MIXING    hElCFTS 
LOCATION.:    JfctR    LUL^c    Cu    -   HifcAY    JUKCIILN    -    WEI     IM/>PS) 

MIXING    FLIGHTS    -FktjUtNCY    CF    OCCURENCE    FCR       FEeRCAfcY       1S7S 


MIXING  FElGhl 
(METERS) 

BURNING 

UCCURtNCES 

AFTERNCLN 
CCCURENCES 

O  ICC 

4 

G 

IG1-  25G 

4 

2 

251-  5C0 

4 

1 

5C1-  75C 

1 

3 

751-1CCC 

0 

0 

1CC1-15CC 

0 

0 

>15CG 

0 

2 

TOTAL 

13 

8 

AVERAGE  hlNL  SPc 
THROUGH  MIXLJ 
LAYER  (N/StC) 

£0 

4.3 

6.4 

AVERAGE    LAPSE    KATE 
BELCfe    FIRST    INVfcR. 

ICEG    C    /1J0MI       -01.64 


-CC.S9 


FRfcCuENCY     SUMMARY    CF    LPPfcP    LEVEL    talNCS     ( P EkCENT ACES ) 

CATION:    DthR    LODGE    CO    -   HlfcAY    JLNCTitN    -    MET     (MAPS) 

SURPACc    WINDS    MCRMM-  MARCH, 1979 

IRECTION      *********    WIND    SPEEDS    ft! EPS/ SECCNL    ************************** 

OO.l  03.0       06. C       10. C       16.0      GPEATEP              RCW  SUMMARY 

TO  TO    ro    tc    rc    THAN    total  tctal  average 

02.9  05.9       09.9       15.9       25.0         25.0            CCUNT  PERCENT       SPEED 

N  0  C.C 

NNE  0  0.0 

NE  0  0.0 

ENE  C  O.C 

E  0  CO 

ESE                      6.2  1  6.2                 .2 

SE  C  C.C 

SSE  0  0.0 

S                   12.5  2  12.5              1.8 

SSW                      6.2  6.2                                                                                        2  12.4              3.1 

SW                      6.2  6.2                                                                                        2  12. A              2.9 

WS*                      6.2  1  6.2               1.3 

W                      6.2  12.5                                                                                        3  18.7              3.9 

WNW  6.2                                                                                         1  6.2              4.5 

NW                      6.2  1  6.2                 .2 

NNW                      t>.2  1  6.2                 .4 

CALM  2  12.0 

.    TOTALS         55.9  31.1                                                                                      16  2.1 

SURFACE    WINDS    AFTERNOON  MARCH, 1979 

1RECTI0N       *********    KIND    SPEEDS    METERS/SECCND    ************************** 

00.1  03.0       Co.C       10. C       16.0      GREATER               ROW  SUMMARY 

TO  TO            TO            TC            TC            THAN            TCTAL  TCTAL       AVERAGE 

02.9  05.9       09.9       15.9       25.0         25. C            CCLNT  PERCENT       SPEED 

N                   11.1  5.5                                                                                       3  16.6              2.0 

NNE                    11.1  2  11.1              1.5 

NE                      5.5  1  5.5                 .9 

ENE  0  0.0 

E  C  CO 

ESE                     5.5  1  5.5                 .9 

SE                   11.1  2  11.1              1.7 

SSE                   11.1  2  11.1              1.0 

S  C  O.C 

SSW  5.5                                                                                         1  5.5              3.6 

SW  5.5                                                                                         1  5.5              3.6 

WSW  0  0.0 

W  11.1         5.5                                                                        3  16.6              5.2 

fcNfc  C  CO 

NW                     5.5  1  5.5                 .9 

NNW                      5.5  1  5.5              1.3 

CALM  C  C.C 

.    TOTALS         66.4  27.6         5.5                                                                      18  2.3 


FREQUENCY  SUMMARY  OF  UPPER  LEVEL  WINDS  (PERCENTAGES) 
LOCATION:  DEER  LODGE  CO  -  HlWAY  JUhCTICN  -  MET  (MAPS) 
ICO  METER  LEVtL  wiMDS  MLRNINC-        MARCH, 1579 


DIHECTION 

*********  W^NC  SPEEDS  fETERS/SECCNG  ************************** 

OO.l 

03.0 

C6.C 

10. C 

16. C 

GREATER 

ROW 

SUMMARY 

10 

10 

TO 

TC 

TC 

TFAN 

TCTAL 

TOTAL 

AVERAGt 

02.9 

05.9 

09.9 

15.5 

25.0 

25.  C 

CCUNT 

PERCENT 

SPEED 

N 

0 

0.0 

NNE 

12.5 

2 

12.5 

1.6 

NE 

S 

0.0 

ENE 

6.2 

6.2 

1.4 

E 

6.2 

1 

6.2 

1.0 

ESE 

0 

0.0 

SE 

0 

0.0 

SSE 

0 

o.c 

S 

6.2 

6.2 

2 

12. A 

5.9 

SSfc 

6.2 

18.7 

4 

24.9 

4.6 

SW 

6.2 

1 

6.2 

5.5 

KSW 

6.2 

6.2 

2 

12.4 

3.2 

K 

6.2 

1 

6.2 

12.3 

WNW 

12.5 

2 

12.5 

14.9 

NW 

0 

0.0 

NNW 

C 

O.C 

CALM 

0 

0.0 

COL.  TOTALS 

37.3 

3  7.3 

6.2 

18.7 

16 

5.6 

IOC  METER  LEVEL  WINDS  AFTERNOON 

MARCH, 

1979 

DIRECTION 

*********  kind  SPEEDS  KETERS/SECCND  * ************************* 

00.1 

03.0 

06.0 

10.  C 

16.  0 

GREATER 

ROW 

SUMMARY 

ro 

TO 

TO 

TC 

TC 

TFAN 

TCTAL 

TOTAL 

AVERAGE 
SPEEO 

02.9 

05.9 

09.9 

15.5 

25.0 

25. C 

CCUNT 

PERCENT 

N 

11.1 

5.5 

3 

16.6 

3.7 

NNE 

5.5 

11.1 

3 

16.6 

3.6 

NE 

5.5 

1 

5.5 

4.7 

ENE 

0 

0.0 

E 

5.5 

1 

5.5 

4.3 

ESE 

c 

0.0 

SE 

5.5 

1 

5.5 

6.8 

SSE 

5.5 

5.5 

2 

11.0 

3.6 

S 

0 

O.C 

SSW 

5.5 

1 

5.5 

9.7 

sw 

5.5 

1 

5.5 

4.3 

WSti 

0 

0.0 

w 

11.1 

2 

11.1 

11.9 

WNW 

5.5 

1 

5.5 

15.4 

NW 

5.5 

1 

5.5 

2.4 

NNW 

5.5 

1 

5.5 

2.7 

CALM 

0 

0.0 

COL.  ICTALS 

33.1 

33.1 

16.5 

16.6 

18 

5.7 

EktOJtNCY     SUMMARY    OF    LPPEP    LEVEL    klNCS     (PERCENTAGES) 

GCAIION:    JEER    LODGE    CO    -    HlfcAY    JUNCTION    -    MET     (MAPS) 

00    METER    LEVtL    kiNUS    MLRNING  MARCH, 197S 

DIRECTION       *********    ^INC    SPEEDS    MET ERS/ SECCND    ************************** 

OU.l  03.0       06.0       10.0       16.0       GPEATEP               RCW  SUMMARY 

TO  TO            TU            TC            TG            THAN            TCTAL  TCTAL       AVERAGE 

02.9  05.9       09.9       15.9       25.0         25. C            CCUNT  PERCENT       SPEED 

N  C  CO 

NNE  12.5                                                                                       2  12.5              3.4 

NE  0  0.0 

ENE  C  0.0 

E                      6.2  1  6.2              1.0 

ESE  C  0.0 

SE                      6.2  1  6.2                 .5 

SSE  6.2                                                                         1  6.2              6. A 

S  12.5                                                                                       2  12.5              4.1 

SSW  6.2         6.2                                                                        2  12.4              5.7 

SW                      6.2  6.2                                                                                         2  12.4              3.5 

kSk                      6.2  1  6.2              2.2 

fc  6.2                         6.2                                                         2  12.4              6.8 

kNta  6.2         6.2                                                         2  12.4            12.2 

NW  C  0.0 

KNk  C  C.C 

CALM  0  0.0 

L.    TGTALS         24.8  43.6       16.6       12.4                                                      16  5.1 

00    METER    LEVEL    WINDS    AFTERNCON  MARCH.1979 

DIRECTION      *********    wINC    SPEEDS    KETERS/SECCNC    ************************** 

00.1  03.0       06.0       10. C       16.0      GREATER              RCW  SUMMARY 

TO  TO            TO            TC            TC            1F.AN            TCTAL  TOTAL      AVERAGE 

02.9  05.9       09.9       15.9       25. C         25.0            CCUNT  PERCENT       SPEED 

N  0  CO 

NNE                      5.5  11.1         5.5                                                                        4  22.1              4.6 

NE  5.5                                                                         1  5.5              6.0 

ENE  0  CO 

E  0  CC 

ESE  5.5         5.5                                                                      2  11. C             4.8 

SE  5.5                                                       1  5.5            11.4 

SSE  5.5                                                                      1  5.5              6.5 

S                      5.5  1  5.5                 .6 

SSh  5.5                                                                                         1  5.5              4.3 

SW                     5.5  5.5                                                                                     2  11.0              2.1 

WSW  0  0.0 

h  11.1         5.5                                                        3  16.6            10.1 

WNW                      5.5  1  5.5                 .5 

NW                      5.5  1  5.5                 .9 

NNW  0  CO 

CALM  C  C.C 

L.    TCTALS         27.5  27.6       33.1       11. C                                                      16  5.1 


FREQUENCE  SUMMARY  OF  UPPER  LEVEL  WINDS  (PERCENTAGES) 
LOCATION:  OEEh  LODGE  CO  -  HlhAY  JUNCTION  -  MET  (M*FS) 
3CC  METER  LtVtL  kINJS  MORNING        MARCH* 1979 


DIRECTION 

*********    WIND    SPEEDS    KETERS/SECCND    ************************** 

OO.l 

03.0 

06.0 

10.  C 

16.0 

GFEATEP 

RCk 

SUMMARY 

TU 

TO 

TO 

TC 

TC 

THAN 

TCTAL 

TCTAL 

AVERAGE 

02.9 

05.9 

09.9 

15.9 

25.0 

25. C 

CCUNT 

PERCENT 

SPEED 

N 

6.2 

1 

6.2 

5.6 

NNE 

6.2 

1 

6.2 

5.7 

NE 

6.2 

1 

6.2 

2.0 

ENE 

0 

CO 

E 

0 

0.0 

ESE 

0 

0.0 

SE 

c 

o.c 

SSE 

0 

0.0 

S 

6.2 

1 

6.2 

6.6 

SSfc 

6.2 

6.2 

2 

12.4 

4.0 

Sk 

6.2 

6.2 

6.2 

3 

18.6 

4.3 

'*SW 

0 

0.0 

k 

6.2 

6.2 

2 

12.4 

6.7 

k»Nk 

6.2 

6.2 

6.2 

6.2 

4 

24.8 

6.5 

Nk 

o.2 

1 

6.2 

3.3 

NNk 

C 

C.C 

CALM 

0 

0.0 

COL.    TOTALS 

24.6 

37.2 

24.8 

12.4 

16 

5.2 

3C0    METER    LEVfcL    kINOS    AFTERNOON 

MARCH* 

1979 

DIRECTION 

*********    WIND    SPEEDS    KETERS/SECCISD    ************************** 

00.1 

03.0 

06.  G 

10.  C 

16.  C 

GPEATEP 

RCK 

SUMMARY 

TO 

TO 

IC 

TC 

TC 

THAN 

TCTAL 

TCTAL 

AVERAGE 

02.9 

05.9 

09.9 

15.9 

25.0 

25.0 

CCUNT 

PERCENT 

SPEED 

N 

0 

0.0 

NNE 

11.7 

5.8 

3 

17.5 

1.9 

NE 

11.7 

2 

11.7 

3.7 

ENE 

0 

0.0 

E 

0 

0.0 

ESE 

5.8 

1 

5.8 

5.5 

SE 

5.8 

1 

5.8 

12.2 

SSE 

5.8 

5.8 

2 

11.6 

6.3 

S 

0 

O.C 

SSk 

5.8 

1 

5.8 

6.3 

Sk 

11.7 

2 

11.7 

1.9 

kSfc 

5.8 

5.6 

2 

11.6 

6.3 

M 

5.8 

5.8 

2 

11.6 

9.4 

WNk 

5.8 

1 

5.8 

4.9 

NW 

0 

C.C 

NNk 

0 

0.0 

CALM 

c 

0.0 

COL.    TCTALS 

23.4 

40.7 

23.2 

11.6 

17 

5.2 

FREQUENCY     SUMMARY    CE    UPPER    LEVEL    WINLS     ( P E RCENT AGES) 
3CATION:    JEER    LODGE    CO    -    hlkAY    JUKCTIGh    -    MET     (MAPS) 
00    METER    LEVEL    WINDS    MORNING  MARCH, 1979 


DIRECTION 

*********  WINC  SPEECS  FETERS/SECCNC  ************************** 

00^.1 

03.0 

06. C 

10.  C 

16. C 

GREATER 

ROW 

SUMMARY 

TO 

TO 

ro 

TC 

TC 

THAN 

TCTAL 

TCTAL 

AVERAGE 

02.5 

05.9 

09.9 

15.9 

25.0 

25.0 

CCUNT 

PERCENT 

SPEED 

N 

C 

C.C 

NNE 

6.2 

1 

6.2 

6.2 

NE 

6.2 

6.2 

2 

12.4 

3.6 

ENE 

C 

C.C 

E 

0 

0.0 

ESE 

0 

0.0 

SE 

c 

C.C 

SSE 

0 

0.0 

S 

0 

0.0 

SSK 

25.0 

6.2 

5 

31.2 

5.2 

sw 

6.2 

1 

6.2 

13.4 

USM 

0 

0.0 

K 

12.5 

6.2 

3 

18.7 

5.2 

WNk 

12.5 

2 

12.5 

6.5 

NM 

6.2 

6.2 

2 

12.4 

4.2 

NNk 

C 

C.C 

CALM 

G 

C.C 

L.  TCTALS 

12.4 

43.7 

37.3 

6.2 

16 

5.8 

30  METER  LEVEL  WINDS  AFTERNOON 

MARCH, 

1979 

DIRECTION 

******* **  fclND  SPEECS  KETERS/SECCNC  ************************** 

00.1 

03.0 

06.0 

10.  C 

16.0 

GREATER 

RCW 

SUMMARY 

TO 

TO 

TO 

TC 

TC 

ThAN 

TC1AL 

TCTAL 

AVERAGE 

02.9 

05.9 

09.9 

15. S 

25.0 

25.0 

CCUNT 

PERCENT 

SPEED 

N 

0 

0.0 

NNE 

5.8 

5.8 

2 

11.6 

4.1 

NE 

0 

0.0 

ENE 

c 

0.0 

E 

0 

0.0 

ESE 

5.8 

1 

5.8 

2.8 

SE 

5.8 

1 

5.8 

.7 

SSE 

5.8 

1 

5.8 

2.4 

S 

11.7 

2 

11.7 

2.C 

SSfc 

3.8 

1 

5.8 

3.3 

Sk 

5.8 

5.8 

2 

11.6 

2.8 

WSk 

5.8 

1 

5.8 

2.8 

w 

5.8 

11.7 

5.8 

4 

23.3 

13.6 

WNW 

5.8 

5.8 

2 

11.6 

2.6 

NH 

G 

0.0 

NNK 

C 

C.C 

CALM 

0 

0.0 

L.  TOTALS 

52.3 

17.4 

11.6 

11.7 

5.8 

17 

5.2 

FREQUENCY  SUMMARY  OF  UPPER  LEVEL  WINDS  (PERCENTAGES) 
LOCATION:  OELK  LOOGt  CO  -  HIWAY  JUNCTION  -  MET  (MAPS) 
75C  METtk  LtVEL  WINOS  MORNING        MARCH, 1979 


DIRECTION 

*********  WIND  SPEECS  f ETERS/SECCNO  ************#************i 

00.1 

03.0 

06.0 

10.0 

16.0 

GREATER 

ROW 

SUMMARY 

TO 

TO 

TO 

TO 

TC 

THAN 

TOTAL 

TOTAL 

AVERAG! 

02.9 

05.9 

09.9 

15.5 

25.0 

25.0 

COUNT 

PERCENT 

SPEEO 

N 

6.2 

1 

6.2 

4.7 

NNE 

C 

0.0 

NE 

6.2 

1 

6.2 

4.8 

ENE 

0 

CO 

E 

6.2 

1 

6.2 

2.9 

ESE 

c 

0.0 

SE 

0 

0.0 

SSfc 

0 

0.0 

S 

6.2 

1 

6.2 

1.0 

SSW 

6.2 

6.2 

2 

12.4 

10.3 

sw 

0 

0.0 

WSW 

6.2 

1 

6.2 

7.0 

W 

6.2 

12.5 

3 

18.7 

3.5 

WNW 

12.5 

6.2 

6.2 

4 

24.9 

7.3 

NW 

6.2 

1 

6.2 

3.3 

NNW 

6.2 

1 

6.2 

5.5 

CALM 

C 

CO 

COL.  TOTALS 

16.6 

49.8 

18.6 

12.4 

16 

5.5 

750  METER  LEVfcL  WINDS  AFTERNOON 

MARCH, 

1975 

DIRECTION 

*********  WINC  SPEEDS  MtTERS/SECCNC  *************************< 

00.1 

03.0 

06.0 

10.0 

16.0 

GREATER 

ROW 

SUMMARY 

TO 

ro 

TO 

TO 

TC 

THAN 

TOTAL 

TCTAL 

AVERAGE 

02.9 

05.9 

09.9 

15.5 

25.0 

25.0 

COUNT 

PERCENT 

SPEED 

N 

0 

CO 

NNE 

0 

0.0 

NE 

5.8 

1 

5.8 

2.6 

ENE 

0 

C.C 

E 

0 

0.0 

ESE 

0 

0.0 

SE 

c 

CO 

SSE 

5.8 

1 

5.8 

3.2 

S 

5.6 

1 

5.8 

2.6 

SSW 

11.7 

5.8 

3 

17.5 

4.7 

SW 

5.8 

1 

5.8 

6.1 

WSW 

5.8 

5.8 

2 

11.6 

5.1 

W 

11.7 

11.7 

5.8 

5 

29.2 

11.2 

WNW 

5.8 

5.8 

2 

11.6 

5.0 

NW 

C 

0.0 

NNW 

5.8 

1 

5.8 

1.7 

CALM 

0 

0.0 

COL.  TOTALS 

29.0 

29.2 

23.2 

11.7 

5.8 

17 

6.2 

FREUUtNCY    SUMMARY    OF    UPPER    LfcVfcL    kINCS     (PERCENTAGES) 

3CATION:    DEtk    LODGE    CC    -   hlkAY    JUNCTION    -    MET     (MAPS) 

)0    METER    LEVEL     WINDS    MCRMNG  MARCH, 1979 

HPECT1GN       *********    WIND    SPEECS    P ET EP S/ SfcCCNC    ************************** 

OO.l  03.0       06.0       10.0       16.0       GPEATEF               RCk  SUMMARY 

TO  TO            TO            TU            IC            THAN            TCTAL  TCTAL       AVERAGE 

0Z.<*  05.9       09.9       15.9       25.0         25. C            CCUNT  PERCENT       SPEED 

N  6.6                                                                                             1  6.6               3.2 

NNE  C  CO 

NE  0  0.0 

ENE  C  C.C 

E  C  C.C 

ESE                      6.6  1  fc.6              2.4 

SE  0  0.0 

SSE  C  CC 

S  0  0.0 

SSk  6.6                       13.3                                                         3  19.9              9.4 

5k  C  CC 

WSk  13.3                                                                                         2  13.3              3.6 

k                      6.6  6.6                                                                                         2  13.2              4.1 

kNk                      6.6  6.6                         6.6                                                         3  19.6              6.1 

Nk  6.6         6.6                                                         2  13.2              9.2 

NNW  6.6                                                                         1  6.6              8.4 

CALM  C  CO 

..    TOTALS         19.8  39.7       13.2      26.5                                                      15  6.3 

)Q    METER   LEVEL    kiNDS    AFTERNOON  MARCH, 1979 

JIRECTION      *********    KING    SPEEDS    PETERS/SECCND    ************************** 

00.1  03.0       06. C       10. C       16. C      GREATER              ROW  SUMMARY 

TO  TO            TO            TO            TC            TEAK            TCTAL  TCTAL       AVERAGE 

02.9  05.9       09.9       15.9       25.0         25.0            CCUNT  PERCENT       SPEEC 

N  C  C.C 

NNE  0  CO 

NE  0  CO 

ENE  5.8                                                                                      1  5.8              3.3 

E  0  CO 

ESE  5.8                                                                      1  5.8              9.7 

SE  C  CC 

SSE  5.6                                                                                      1  5.6              3.9 

S  0  CO 

SSk  11.7       11.7                                                                        4  23.4              5.7 

Sfc  5.8                                                                         1  5.8              9.2 

kSk  5.8                                                                                         1  5.8              4.2 

k  5.8       11.7                      11.7                                       5  29.2           13.7 

kNk  5.6                                                                     1  5.8              6.1 

Nk  5.6                                                      1  5.8           12.0 

NNk                      5.6  1  5.8              1.6 

CALM  0  0.0 

..    TCTALS           5.8  34.9      40.8         5.6       11.7                                      17  8.3 


FRfcOOtNCY    SUMMARY    OF    CPPEP    LEVEL    kINCS     (PERCENTAGES) 
LCCATICN:    Uttk    LUOut    CO    -   HIWAY    JUfsCTICN    -    MET     (MAPS) 
15CO    METER    LEVEL    fclNOS    MCRMNG  MARCH, 1979 


DIRECTION 

*********  *IN£    SPEEDS  METERS/SECCND  ************************** 

00. 

1 

03.0 

06.0 

10.0 

16.0 

GFEATEF 

RCk 

SUMMARY 

TC 

1 

TO 

TO 

TC 

TC 

THAN 

TOTAL 

TOTAL 

AVERAGI 

02. 

9 

05.9 

09.9 

15.9 

25.0 

25.0 

CCUNT 

PERCENT 

SPEED 

N 

7.1 

1 

7.1 

7.9 

NNE 

7.1 

1 

7.1 

5.6 

NE 

0 

0.0 

ENF 

0 

0.0 

E 

0 

CO 

ESE 

0 

0.0 

SE 

c 

0.0 

SSL 

c 

c.c 

s 

0 

0.0 

ssk 

0 

0.0 

Sk 

7.1 

14.2 

3 

21.3 

14.4 

kSk 

7.1 

1 

7.1 

14.3 

N 

7.1 

7.1 

2 

14.2 

6.9 

kNk 

7. 

1 

7.1 

7.1 

3 

21.3 

5.5 

Nk 

7.1 

7.1 

2 

14.2 

22. C 

NNk 

7.1 

1 

7.1 

9.5 

CALM 

0 

0.0 

CCL.  TOTALS 

7. 

1 

21.3 

35.5 

14.2 

14.2 

7.1 

14 

11.0 

1500  METER  LEVEL 

fcj 

[NOS  AFTERNCON 

MARCH, 

1979 

DIRECTION 

*********  WIND  SPEEDS  METERS/SECCND  ************************** 

00, 

.1 

03.0 

C6.C 

ICC 

16. C 

GREATER 

RCk 

SUMMARY 

TO 

10 

TO 

TC 

TC 

I  KAN 

TCTAL 

TCTAL 

AVERAGI 

02. 

9 

05.9 

09.9 

15.9 

25. C 

25. C 

CCONT 

PERCENT 

SPEED 

M 

C 

C.C 

NNE 

0 

0.0 

NE 

0 

0.0 

ENE 

C 

C.C 

E 

0 

0.0 

ESE 

0 

0.0 

SE 

c 

C.C 

SSE 

0 

0.0 

s 

7.1 

1 

7.1 

3.0 

SSk 

0 

0.0 

Sk 

7.1 

14.2 

3 

21.3 

6.5 

kSk 

7.  1 

1 

7.1 

3.1 

k 

14.2 

7.1 

3 

21.3 

9.0 

WNK 

14.2 

2 

14.2 

6.4 

Nk 

7. 

1 

7.1 

7.1 

7.1 

4 

28.4 

e.e 

NNk 

0 

O.C 

CALM 

0 

0.0 

CCL.  TCTALS 

7. 

1 

2d. 4 

42.6 

14.2 

7.1 

14 

7.2 

FKtOufcNCV     SUMMARY    0  F    LPPtR    LEVEL    MNLS     (PERCENTAGES) 
CATION:    UfcfcK    LUuot    CC    -   HIWAY    JUNCTION    -    MET     (MARS) 
0    METtR    LLVLL     WINDS    MORNING  MARCh,1979 


IRECTION 

****** 

***  WI 

NC  SPL 

bCS  ft 

rfcKS/5 

(ECCKL  *********** 

t ****** ********* 

OO.l 

03.0 

06.0 

10. c 

16.0 

GFEATER 

RCW 

SUMMARY 

TU 

TO 

TO 

TO 

TC 

THAN 

TCTAL 

TCTAL 

AVERAGE 

02,9 

05.9 

09.9 

15.9 

25.0 

25.  C 

CCUNT 

PERCENT 

SPEED 

N 

0 

CO 

NNE 

0 

O.C 

NE 

0 

0.0 

ENE 

0 

0.0 

£ 

0 

0.0 

ESE 

0 

CO 

SE 

0 

0.0 

SSE 

0 

0.0 

S 

C 

0.0 

ssw 

0 

0.0 

Sfe 

10.0 

10. C 

10.0 

3 

3C.C 

11.3 

NSW 

10.0 

10.0 

2 

20.0 

11.6 

W 

10.0 

1 

10. c 

4.3 

wnw 

10.0 

1 

ICC 

8.2 

NW 

ICO 

1 

10.0 

3C3 

NNW 

20.  C 

2 

20.0 

13.3 

CALM 

0 

0.0 

.  TOTALS 

30. C 

20. C 

20. C 

2C.0 

10.0 

10 

t 

12.6 

0  METER  LEVtL  WINDS  AETERNCON 

MAR  Chi 

1979 

IRECTION 

*********  WIND  SPEEDS  FETERS/SECCND  ************************** 

00.1 

03.0 

06.  C 

10. C 

16.0 

GREATER 

RCW 

SUMMARY 

TC 

TO 

TO 

IC 

TC 

THAN 

TCTAL 

TCTAL 

AVERAGE 

02.9 

05.9 

09.9 

15.9 

25. C 

2  5.C 

CCUNT 

PERCENT 

SPEED 

N 

12.5 

1 

12.5 

6.3 

NNE 

0 

CC 

NE 

0 

CO 

ENE 

0 

CC 

E 

0 

O.C 

ESE 

0 

O.C 

SE 

12.5 

1 

12.5 

3.2 

SSE 

0 

CC 

S 

0 

CC 

SSW 

12.5 

1 

12.5 

13. C 

SW 

0 

0.0 

wsw 

12.3 

12.5 

2 

25. C 

4.0 

K 

0 

CC 

WNW 

12.5 

1 

12.5 

12.6 

NW 

12.5 

1 

12.5 

20.2 

NNW 

12.5 

1 

12.5 

11.5 

CALM 

0 

CO 

.  TCTALS 

12.3 

12.5 

25.0 

37.5 

12.5 

e 

9.6 

FRtUOCfMCY    SLMMARY    OF    LPPhR    LEVEL    WINDS     I  PERCENTAGES) 
LOCATION:    JEER    LODGE    CO    -    HIWAY    JUNCTION    -    MET     (MAPS) 
25C0    METER    Lt  VEL     MHOS    MCRMNG  MARCH, 197S 


IRECTiuN 

********* 

WIND  SPEEOS 

METERS/SECCNO  ************************* 

OO.l 

03. 

0 

06.  C 

10. 

c 

16.0 

GPEATEH 

ROW 

SLMMARY 

TO 

TC 

i 

TO 

Tt 

TC 

IT  AN 

TOTAL 

TCTAL   AVERA6 

02.9 

35. 

9 

09.9 

15. 

s 

25.0 

25. C 

CCLNT 

PERCENT   SPEED 

N 

C 

0.0 

NNE 

c 

C.C 

NE 

0 

0.0 

ENE 

0 

0.0 

E 

0 

C.C 

ESE 

0 

CO 

SE 

0 

0.0 

sst 

c 

C.C 

c 

0 

CO 

SSfc 

0 

CO 

SW 

0 

CO 

wsw 

c 

CO 

w 

0 

0.0 

WNW 

c 

0.0 

NW 

c 

0.0 

NNV» 

c 

CO 

CALM 

0 

0.0 

.  TOTALS 

c 

25CC    METER    LEVEL    WlNUS    ATTERNCON  MARCH,  1979 

DIRECTION       *********    WIND    SPEEDS    hET ERS/SECCND    ************************* 
00.1       03.0      06. C       ICC       lfc.C      GREATER  ROW       SUMMARY 

TO  TO  TO  TC  TC  THAN  TOTAL         TCTAL      AVERAG 

02.9      05.9      09.9       15.9       25.0         25. C  CCUNT      PERCENT       SPEED 

N 

NNE 

NE 

ENE 

E 

ESE 

St 

SSE 

S 

ssw 
sw 

wsw 

h 

WNW 

NW 

NNW 

CALM 

COL.    TOTALS 


0 

0.0 

0 

CO 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

c 

o.c 

0 

0.0 

0 

CO 

0 

0.0 

C 

CO 

0 

o.c 

0 

CO 

0 

CO 

0 

CO 

0 

C.C 

0 

FKtgUfcNL*  SUMMARY    CF     INVERSIONS     (PERCEMAG6S) 

LOCATION:    DEER    LUOGfc    CU  -    HlfcAY    JCNCTICN  -    MET     (MAPS) 

MUNTH    OF               MARCH    1979  MOFNING 

*************«"**  INVERSION    BASE    HEIGHT    (METERS)    *****44******** 

SFC         001         101  251         501         751  1CC1       15C1       2001       2501         > 

KNESS                       TO            TO  IG            TC            TC  TC            IC            TC            TO      THAh         TCTAL 

TERS)                      100         250  500         75C      1C0C  150C      2C00      250C      3C00      3CC0 

100         2.9         2.9         5.8  2.9                          2.9  14.7          5.8                                                           37.9 

250      20.5  5.8         2.9  5.6         5.8                                                         AC. 8 

5C0         2.9                         5.8  2.S  11.6 

75C 

L            26.3         2.9       11.6  6.7          2.9         2.9  23. 4       1L.6 

INVERSION  £.0 


ERSION 
YPE 


TOTAL    NC.    GF    OCCURENCES  31 

3.2  6.4         3.2         3.2       16.1          3.2                                                         35.3 

6.4         3.Z          3.2  3.2                                           6.4          6.4                                                           28.8 

19.3                         6.4  3.2         3.2                                                         32.1 

3.2  3.2 

MONTH  OF  MARCH  1979     AF1ERN0CN 

****************  INVERSION  BASE  HEIGHT  (MEIERS)  *************** 

SFC    001    101  251    501    751   ICC1   15C1   2C01   25C1    > 

KNESS         TO     TC  TO     TC     TC     TC     TC     TC     TO   TFAh    TCTAL 

TERS)         100    250  500    75C   1CCC   15CC   2CCC   2500   3CC0   30C0 

ICO    9.5    4.7    4.7  4.7    4.7    9.5   14.2                      52. C 

250    4.7  4.7    9.5                      18.9 

5C0  4.7                                               4.7 

75C 

L     14.2    4.7    4.7  4.7    4.7    4.7   14.2   23.7 

INVERSION  23. C 


TOTAL  NC.  CF  CCCLRENCES      16 


ERSIGN 
YPE 


12.5  6.2    6.2    6.2  25. C                      56.1 

6.2  6.2  6.2                      18.6 

6.2  6.2                6.2  18.6 

6.2  6.2 


FREQUENCY    SUMMARY    CF    MXING    FE1GHTS 
LOCATION:    Ofc  hK    LODGE    CO    -   HIkAY    JUNCTION    -   MET    (MAPS) 
MIXING    HEIGHTS   -PREuUENCY    OF    OCCURENCE    FOR  M*RCP       1979 


MIXING    HEIGHT 
(METERS) 

MORNING 

OCCURENCES 

AFTERNOON 
OCCURENCES 

0-    100 

5 

0 

1C1-    250 

4 

1 

251-    SCO 

1 

3 

501-    750 

1 

2 

751-1C00 

2 

0 

10C1-15CC 

2 

2 

>15C0 

1 

6 

TOTAL 

16 

14 

AVERAGE    KINO 
ThROUGH    MIXED 
LAYER    (K/SEC) 

SPEED 

4.7 

6.9 

AVERAGE    LAPSE    RATE 
BELCk    FIRST    INVEA. 

(DEG    C    /100M)       -00.65  -01.21 


FREQUENCY     SUMMARY     OF     UPPER     LtVtL    *INDS     (PERCENTAGES) 
(CATION:     DLE.l    LODGE     CO    -    H1WAY     JUNCTION     -    MET    (MAPS) 
SURFACE:     WINDS     MORN  ING  APRIL.  197s* 


►IRECTION 

****** 

***     WlNO     £ 

PE^DS 

METERS /SECOND    ************************** 

00.1 

03.0 

06. 

O 

10.0 

16.0 

GRFATER 

ROW 

SUMMARY 

TO 

TO 

TO 

TO 

TO 

THAN 

TOTAL 

TOTAL 

AVERAGL 

02.9 

Ob. 9 

09. 

9 

lb. 9 

25.0 

25.0 

COUNT 

PERCEN7 

SPEtO 

N 

J 

0.0 

NNE 

8.3 

1 

8*3 

1  .3 

Nh 

6.3 

1 

a.  j 

1.8 

ENE 

0 

0.0 

E 

0 

0.0 

ESE 

0 

0.0 

SE 

o 

o.o 

SSE 

d.3 

1 

8.3 

1.8 

S 

6.3 

1 

8.3 

.9 

SSW 

8.3 

1 

8.  J 

4»b 

SW 

8.3 

a.3 

2 

16  .G 

2.9 

wsw 

lo.6 

2 

18.6 

2.0 

w 

0 

0.0 

WNW 

o 

O.O 

NW 

3*3 

1 

8.3 

•  2 

NNW 

0 

O.O 

CALM 

•    TCTAL! 


16.  O 


66.4        16.6 


12 


1.6 


SURFACE     WINDS    AFTtRNUON 


APRIL.  1979 


IRECTION        *********    WIND     SPEEDS     METERS  /StCONO     ************************** 


N 

NNE 

NE 

ENE 

E 

ESE 

Sfc 

SSE 

S 

SSW 

SW 

wsw 
w 

WNW 

NW 

NNW 

CALM 

•    TOIALS 


00.1 

TO 
02.9 


14.2 
21.4 


7.1 


7.1 


03.0 

TO 
Ob. 9 

7.1 


7.1 

7.1 

7.1 

7.1 

14.2 


06.0 

TO 
09.9 


10.0 

TO 
ib.9 


16.0 

TO 
2b. 0 


GREATER 
THAN 
2b.  0 


49.8        49.7 


ROW 
TOTAL 
COUNT 

1 
2 
3 
O 
O 

o 
1 
o 
1 
1 
o 
1 
1 

2 
1 

o 
o 

14 


SUMMARY 
1CTAL       AVERAGL 
PERCENT        SPEED 


7.1 

14.2 
21.4 
0.0 
0.0 
0.0 
7.1 
O.O 
7.  1 
7.1 
O.O 
7.1 
7.1 
14. «_ 
7.1 
0.0 

O.O 


-  .  o 

•  6 

1.4 


4*b 


2 

.2 

4 

«b 

3 

•  6 

3 

•  6 

4 

•  0 

i 

•  6 

FREQUENCY    SUMMARY     OF    UPPER     LEVEL    WINDt,     (  PERCEN  TAGE .  i>  I 
LOCATION:     DLLU     LODGE     CO     -    HI*AY     JUNCTION     -    ME1     (MAP3J 
100     MEltTt     LeVtL     WINDS    MORNING  APRIL»1979 

DIRECTION       *********    fclND     SPEEDS    ML.TERS/SE  CDND    ************************** 


00.1 

03.0 

0  6.0 

lo.O 

lb. 

0 

OR EATER 

ROW 

SUMMARY 

TO 

TO 

TO 

TO 

TO 

THAN 

TOTAL 

TOTAL 

AVERAGE 

02.9 

0  3.9 

09.9 

15.9 

25. 

0 

25.0 

COUNT 

PERCENT 

SPEED 

N 

8.3 

1 

8.3 

3.4 

NNE 

8.3 

1 

6.3 

4.9 

NL 

O 

0.0 

LNfc 

0 

o.u 

E 

0 

O.G 

ESE 

o 

0.0 

SE 

0 

0.0 

SSL 

0 

0.0 

<. 

16.6 

2 

16.8 

4.9 

ssw 

8.3 

8.3 

2 

16.8 

8.2 

sw 

8*3 

1 

8.3 

11.4 

WSrt 

3.3 

8.  J 

2 

16.6 

3.0 

to 

a 

0.0 

WNW 

16.6 

2 

18.8 

•  o 

NW 

0 

0.0 

NNW 

6.3 

1 

8.3 

3.1 

CALM 

0 

0.0 

COL.    TOTALS 

33.2 

4  9.8 

JO.  6 

12 

4.o 

100     MET_R     LEVEL    WIND:-..    AFTERNOON 


APRIL.  1979 


DIRECTION       *********    WIND    SPEEDS     METERS/SECOND    ************************** 


00.1 

03.0 

08.0 

10. 

0 

16. 

0 

GREATER 

ROW 

SUMMARY 

TO 

TO 

TO 

TO 

TO 

THAN 

TOTAL 

TOTAL 

AVERAGE 

02.9 

05.9 

0  9.9 

15. 

9 

25. 

0 

25.0 

COUNT 

PERCENT 

SPEED 

N 

7.1 

7.  1 

2 

14.2 

3.7 

NNE 

/•I 

1 

7*1 

3.3 

NE 

14.2 

2 

14.2 

7.4 

ENE 

0 

0.0 

E 

0 

0.0 

ESE 

0 

0.0 

SE 

7.1 

1 

7.1 

4.7 

SSE 

o 

0.0 

S 

7.1 

1 

7.1 

4.1 

SSW 

7.1 

1 

7.1 

9.2 

SW 

0 

0.0 

WSW 

7. 

.1 

1 

7.1 

14.9 

W 

7. 

1 

1 

7.1 

11.1 

WN* 

r. 

1 

1 

7.1 

10.4 

NW 

7.1 

7. 

1 

2 

14.2 

11.8 

NNW 

7.1 

1 

7.1 

•  8 

CALM 

0 

0.0 

COL.    TOTALS 

14.2 

2  1.3 

35.5 

28. 

4 

14 

7.4 

cation:   l>! 

0    METER    L 
IRECTiON 


N 

NNE 

NE 

ENE 

E 

ESc 

SL 

SSE 

S 

ssw 

sw 

wsw 

w 

WNW 
NW 

NNW 


FREQUENCY     NUMMARY     OF     JPPER     LLVlL    jKINJS     (  PL  kCt N  TAU .1.) 
:ER     LODGE     CO    -    HI  WAY     JUNCTION     -    MET     (MAPS) 
:VtL    WINDS     MURNING  APRIL,  1979 

*********     WIND     3PEUl>S    METERS/SECOND    ************************** 
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>0     METER    LL.VEL    WINDS    AFTERNOON  APRIL  ,1979 

►  IRECTION       *********     WIND     SPEEDS    METERS/'SECOND  ************************** 
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ROW 
TOTAL 

COUNT 
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FREQUENCY     SUMMARY     OF     UPPER     LI  VlL    WINDS     (  PERCt  N  i'AGc  S ) 
LOCATION:     DtLK    LODGt      CO     -    Hi  WAIT     JUNCTION     -     MLT     (MAPS) 
JOO     MtiTliR    LLVLL     WINDS    MORNING  APklL«1979 

DIRECTION        ♦**#*****     WIND     SPELD8     METERS/SECOND    ************************** 
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30  0    METER    LfcVEL    WINDS    AFTERNOON 


APRIL.  1979 


DIRECTION       *****♦*#*    WIND     SPEEDS    METERS/SECOND    ****»♦#♦***#************** 
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PRE 'JUL  NCY    SUMMARY     OF     UPPER     LLVLL    W1N5'.,     (PERCENTAGES) 
ICATION:     UE2R    LUDGl     CO    -    H1WAY     JUNCTION    -    MET     (MAP*;.) 
10     METl.R     LcVLL     W1NU1      MukNING  APK'iL.iy^ 
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)0    METER    LEVEL    WINDS     AFTERNUON 


APRIL. 1*79 


DIRECTION        *********     WIND     SPEEDS     METERS /SECOND    ************************** 
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FREQUENCY    5UMMAKY    OF     UPPER    LEVEL    WINDS     (PERCENTAGES) 
LOCATION:     DEER    LQDGfc     CO    -    HlmAY    JUNCTION    -    MLT    (MAPS) 
75  0     METER    LEVtL    WINDS    MORNING  APRIL.  1979 

DIRLCTION        *********    *'1ND    SPEtDS    METERS/ SECOND    *************************=< 


00. 

1 

03.0 

06.0 

10. 

0 

16* 

0 

GREATER 

ROW 

SUMMARY 

TO 

TO 

TO 

TU 

TO 

THAN 

TOTAL 

TOTAL 

AVERAGE 

02. 

9 

0  3.9 

09.y 

15. 

9 

25. 

0 

25.0 

COUNT 

PERCENT 

SPEED 

N 

0 

O.O 

NNE 

o 

0.0 

NE 

o 

0.0 

LNE 

o 

0.0 

h 

0 

O.O 

E5E 

o 

0.0 

SL 

o 

0.0 

5SE 

c 

O.ts 

8 

8.3 

1 

8.3 

4.0 

SSW 

8.3 

1 

8.3 

6.0 

sw 

8.3 

8.3 

2 

16.6 

4.9 

wsw 

8. 

3 

1 

6.3 

18.8 

w 

8. 

3 

8.3 

8. 

3 

3 

24.9 

7.9 

WNW 

16. 

6 

8.8 

3 

24.9 

4.4 

NW 

8. 

3 

1 

8.3 

1.4 

NNW 

G 

0.0 

JVLM 

0 

O.O 

,  TOTALS 

33. 

2 

2  4.9 

24.9 

8. 

3 

a. 

3 

12 

6.  1 

COL 
75  0    MLTtR    LEVEL    WINDS    AFTERNOON 


APRIL. 1979 


DIRECTION       *********    WIND    SPEEDS    METERS/SECOND    *************************: 
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0.0 
9.0 
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FREQUENCY     bUWMAHY     UF     UMPcM     LLVLL     rflNDS      (  PuRCtNTAGt :.  > 
(CATION:     DEER     LUDGfc     CU    -     HI  WAY    JUNCIION     -    MET      (MACS) 
tO    METER     LEV:_L    WINDS     KJMMINO  APRIL.  1 979 

►IRECTION        *********     WIND     SPEEDS     MLTERS/St CUNO    ************************** 
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•IRECTION        *********     WIND     SPEEDS    METERS/SECOND    ************************** 
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FREQUENCY    SUMMARY    OF    UPPER    LEVEL    WINDS     ( PERCEN  TAGE S ) 
LOCATION:     DEER    L.ODGE    CO    -    HlWAY    JUNCTION     -    MET    (MAPS) 
1000    METER    LEVEL     WINDS    MORNING  APklL,lv7'> 

DIRtCllON        *********    tfIND     SPEEDS     METERS/SECOND    ************************* 
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LEVtL    WINDS    AFTERNOON 

APRIL. 

I97y 

DIRECTION 

*********    WIND    SPEEDS     METERS/SECOND    ************************* 
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FREQUENCY     SUMMARY     OF      UPPER     LtVLL    WINDS     ( PERCEN  TAGE  5> 
CATION:     DEER     LODGE     CO    -    H1WAY    JUNCTION     -    MET     (MAPi.) 
0    METER    LEVEL    WINDS    MORNING  APRIL.  1*7'* 


IRLCTION 
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ECGND    ************************** 
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1  979 
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*********    WIND    SPE 

cl)i,     METERS /SECOND    ************************** 
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FREQUENCY    NUMMARY    OF    UPPER    LEVEL    WINDS     (PERCENTAGES) 
LOCATION:     DEER    LODGE     CO    -    HIWAY     JUNCTION    -    MLT     (MAPS) 
2bOO     MLfcR     LEV^L    WINDS    KURNlNti  APRIL* 1979 

DIRECTION       *********    WIND    SPCLDS    METERS/SECQND    ************************ 
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DIRECTION       *********    WIND    SPEEDS     METERS/SECOND    ***********************< 
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FREUUENCY     SUMMARY    OF     INVERSIONS     ( Pfc  RCEN  I  AGES) 
location:    DLER    LODGE     CO    -    HIWAY    JUNCTION    -    MtT    (MAPS) 
MONTH     OF  APRIL     1979  MORNING 

****************     INVERSION     OASE    HEIGHT     (METLRS)     *************** 
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FREQUENCY    SUMMAkY    UP    MIXING    HEIGHTS 

LOCATION:     DEEH    LODGE     CO    -    HI  WAY    JUNCTION     -   MET     (MAPS) 
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SITE:   Highway  Junction 
DATE:   8-29-78 
TIME   0625  MST 
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Wind  Direction  (Degrees) 
SITE: 


Wind  Speed  (m/sec) 


C-H 

W-H 

HJ 

LS 

95 

89 

225 

285 

138 

335 

270 

285 

153 

259 

270 

285 

184 

241 

270 

285 

142 

232 

255 

285 

16$ 

318 

255 

285 

127 

49 

255 

285 

128 

103 

255 

285 

137 

89 

225 

30 

123 

76 

90 

105 

118 

78 

360 

100 

114 

85 

90 

85 

100 

84 

90 

90 

126 

69 

60 

105 

105 

76 

60 

75 

88 

74 

60 

65 

139 

58 

45 

80 

146 

59 

45 

45 

281 

56 

30 

25 

306 

54 

300 

255 

74 

60 

2/0 

285 

8/ 

61 

2bb 

285 

3/ 

30b 

2bb 

28b 

143 

248 

2bb 

28b 

C-H 

W-H 

HJ 

L.S. 

0.5 

1.3 

4.1 

2.5 

0.5 

0.5 

4.8 

2.3 

0.9 

1.3 

4.8 

2.3 

0.9 

2.7 

4.5 

2.5 

.05 

.09 

3.9 

2.7 

.09 

1.3 

3.4 

2.7 

0.5 

0.9 

3.9 

2.5 

2.2 

0.9 

3.0 

2.5 

3.1 

1.3 

0.9 

1.1 

3.1 

2.7 

1.1 

1.8 

3.6 

2.7 

1.6 

1.8 

4.0 

4.0 

2.3 

2.0 

4.0 

4.0 

2.3 

2.0 

2.7 

4.0 

3.0 

2.0 

2.2 

3.6 

3.0 

1.6 

i  2.2  3.1 

3.2 

1.6 

2.7  i  4.0 

2.3 

1.8 

3.6  i6.3 

3.0 

1.8 

3.1 

5.4 

1.8 

1.1 

2.7 

2.7 

1.1 

2.0 

2.2  2.7 

2.3 

2.0 

2.2 

0.9 

3.6 

2.3 

0.5  1.3 

4.8 

2.7 

1.8  [0.5 

4.1 

3.0 

Date  08/29/78 

SOp  Concentration  (ppm 
Water 


C-H 

HJ 

off 

MC 

.04 

.00 

.00 

.02 

.06 

.00 

.00 

.02 

.72 

.00 

.01 

.00 

.02 

.96 

.00 

.02 

.02 

.19 

.00 

.01 

.06 

.08 

.00 

.06 

.07 

.02 

.03 

.07 

.06 

.02 

.05 

.03 

.10 

.01 

.07 

.09 

.05 

.01 

.47 

.03 

.11 

.01 

.88 

.01 

.17 

.01 

.83 

.02 

.11 

.01 

.15 

.02 

.08 

.02 

.23 

.03 

.05 

.03 

.05 

.03 

.04 

.06 

.03 

.01 

.01 

.02 

.22 

.00 

.00 

.01 

.02 

.00 

.00 

.01 

.01 

.00 

.00 

.01 

.07 

.00 

.00 

.01 

.09 

.00 

.00 

.02 

.02 

.00 

.00 

.03 

DATE  08/30/78 


T3~ 
~W 
T51 
IF 


IT 
7F 
TT 
~7Z 


155 

239 

255 

285 

173 

246 

255 

285 

206 

251 

255 

285 

211 

251 

255 

285 

201 

248 

270 

285 

209 

252 

270 

280 

215 

251 

270 

285 

166 

241 

270 

290 

190 

219 

225 

345 

148 

145 

150 

100 

133 

96 

90 

90 

106 

77 

60 

90  i 

94 

77 

60 

125  ! 

101 

70 

60 

75 

270 

59 

45 

05 

264 

283 

360 

280 

226 

25] 

240 

245 

278 

303 

285 

280 

94 

114 

45 

295 

86 

2/4 

300 

260 

103 

2/8 

180 

255 

"  148 

235 

270 

285 

147 

233 

255 

285  l 

176 

199 

255 

285 

MC  -  Mill    Creek  Site 

HJ  -  Highway  Junction  Site 

LS  -  Cincoln  School   Site 


4.5  3.6 

5.0 

2.7 

1 

3.1 

3.6 

4.8 

3.0 

3.6 

6.7 

4.5 

2.7 

3.1 

8.0 

4.5 

2.5 

0.5 

5.8 

3.6 

2.5 

0.5 

4.9 

3.6 

2.5 

0.0 

5.4 

3.2 

3.4 

1.3 

3.1 

1.8 

2.3 

3.1 

1.8 

1.4 

1.1 

2.7  0.9 

1.1 

1.1 

1 

2.7  2.2 

1.6 

1.6 

I 

3.1  J4.0 

2.3 

2.0 

3.1  14.5 

3.2 

2.3 

4.0  1  5.8 

3.6 

2.7  i 

5.8 

6.7 

3.4 

2.3 

6.7 

8.5 

3.2 

3.0 

7.2 

8,5 

6.1 

2.5 

2.7 

5.8 

2.5 

1.6 

2.2  1.8 

1.4 

0.9 

1.8  !  1.8 

0.7 

1.1  1 

1.3  0.5 

0.7 

1.4 

2.2  1  1.8 

0.9 

1,4 

3,6  I  1.8 

2.7 

2.3 

5.8  1  2.2 

3,6 

2,0 

C-H  -  C-Hill   Site 

W-H  -  Weather  Hill   Site 

WO  -  Water  Office 


.03 


,04 


.02 


_Q2_ 


J&. 


M. 


_J)6_ 


.05 


.05 


.06 


.05 


.01 


.03 


.03 


i  .32 


L-,29. 


.00 


00 


00     .00    i.02 


00    1.00    i.02 


00    1.00 


.00     .00     .00 


00     .00 


00   i.oo 


07     .0 


.05    1.09     .26 


,17    L03     .17 


1.01      .03 
L01      3)3" 


.05    LOO     .01 


.03    1.00     .00 


02     .08     .00 


.00     .00 


-QQL 


_QGL 


-01 


,01      ,02 


.02 


.03    ,,26     .01 


.00     .00    ,.00 


,00     .00    :.00 


.00     .00    ,/00 


00      -00      -00 


-00      -00     -.00 
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SITE:  Highway  Junction 
DATE:  10-5-78 
TIME   0710  MST 


LEVEL(AGL) 
(meters) 

WIND 

SPEED   (m/sec) 

WIND 

DIRECTION   (degrees) 

SFC 

2.7 

240 

100 

2.6 

208 

200 

2.6 

236 

300 

1.1 

166 

500 

2.2 

205 

750 

6.4 

160 

1000 

4.3 

183 

1500 

3.2 

- 

222 

2140 


LEVEL(AGL) 
(meters) 

Temperature  -     C 

2140 

5.0 

2033 

5.1 

1926 

5.3 

1819 

5.2 

1712 

4.5 

1605 

4.9 

1498 

5.2 

1391 

5.5 

1284 

5.7 

1177 

5.8 

1070 

5.9 

963 

6.0 

856 

5.8 

749 

5.8 

642 

6.3 

535 

6.2 

428 

5.8 

321 

6.0 

214 

5.5 

107 

5.1 

SFC 

1.0 

o 

C3 


O 
CQ 


CD 


321 
214 
107 
SFC 


TEMPERATURE  -  °C 


SITE 
DATE 
TIME 


Highway  Junction 

10-5-78 

0710  MST 


HOLZWORTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 


INV.  BASE 
(M  AGL) 

THICKNESS  (M) 

TYPE 

DT/DZ  (C/100M) 

0.0 

285.4 

3 

1.787 

428.0 

214.0 

1 

0.234 

927.4 

71.3 

1 

0.280 

1712.2 

214.0 

1 

0.374 

1997.6 

41.3 

1 

0.140 

MIXING  HEIGHT  (M) 


AVERAGE  WIND  SPEED  THRU 
MIXED  LAYER  (m/sec) 


53.3 


4.7 


FIRST  INVERSION 
LAPSE  RATE  (C/100M) 


LAPSE  RATE  BELOW 
FIRST  INVERSION  (C/100M) 


1.787 


SITE:      Highway  Junction 
DATE:       10-5-78 
TIME        1420  MST 


LEVEL(AGL) 
(meters) 

WIND 

SPEED  (m/sec) 

WIND 

DIRECTION  (degrees) 

SFC 

0.9 

30 

100 

1.2 

22 

200 

2.0 

46 

300 

2.4 

43 

500 

2.6 

96 

750 

1.7 

180 

1000 

2.2 

228 

1500 

3.2 

252 

LEVEL(AGL) 
(meters) 

Temperature  ■ 

-  °C 

2140 

-0.5 

2033 

0.? 

1926 

n.5 

1819 

1.2 

1712 

2.0 

1605 

3.0 

1498 

3.5 

1391 

4.2 

1284 

5.0 

1177 

5.3 

1070 

5.7 

963 

6.5 

856 

7.0 

749 

6.7 

642 

7.0 

535 

8.3 

428 

9.2 

321 

10.3 

214 

11.5 

107 

13.3 

SFC 

16.5 

TEMPERATURE    -    °C 


SITE 
DATE 
TIME 


Highway  Junction 

10-5-78 

1420  MST 


HOLZWORTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 


INV.  BASE 
(M  AGL) 

THICKNESS  (M) 

TYPE 

DT/DZ  (C/100M) 

695.6 

107.0 

1 

0.467 

AVERAGE  WIND  SPEED  THRU 
MIXING  HEIGHT  (M)          .       MIXED  LAYER  (m/sec) 

1085.9 

2.0 

FIRST  INVERSION 
LAPSE  RATE  (C/100M) 


'APSE  RATE  BELOW 
FIRST  INVERSION  (C/100M) 


0.467 


-  1.438 


SITE:  Highway  Junction 
DATE:  10-6-78 
TIME   0715  MST 


LEVEL(AGL) 
(meters) 

WIND 

SPEED   (m/sec) 

WIND 

DIRECTION   (degrees) 

SFC 

1.8 

230 

100 

4.7 

233 

200 

3.9 

215 

300 

4.2 

229      • 

500 

2.2 

227 

750 

2.8 

244 

1000 

2.5 

266 

1500 

5.6 

267 

LEVEL(AGL) 
(meters) 

Temperature  ■ 

-  °C 

2140 

6.3 

2033 

6.4 

1926 

6.5 

1819 

7.0 

1712 

7.8 

1605 

8.4 

1498 

9.1 

1391 

9.4 

1284 

9.8 

1177 

10.2 

1070 

11.0 

963 

11.5 

856 

11.8 

749 

9.5 

642 

9.4 

535 

9.3 

428 

8.9 

321 

8.1 

214 

7.8 

107 

6.7 

SFC 

3.5 

2140 


o 

CD 


O 
CO 


CD 


321 
214 
107 
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MC  -  Mill  Creek  Site 

HJ  -  Highway  Junction  Site 

LS  -  Lincoln  School  Site 


C-H  -  C-Hill  Site 

W-H  -  Weather  Hill  Site 

WO  -  Water  Office 
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SITE:    Highway  Junction 
DATE:     2-9-79 
TIME      0815  MST 


LEVEL(AGL) 
(meters) 

WIND 

SPEED  (m/sec) 

WIND 

DIRECTION   (degrees) 

SFC 

6.7 

210 

100 

13.2 

212 

200 

5.7 

233 

300 

4.4 

262 

500 

8.2 

266 

750 

13.4 

276 

1000 

10.7 

271 

1500 

19.7 

! 

273 

LEVEL(AGL) 
(meters) 

Temperature  -  °C 

2140 

2033 

-10.0 

1926 

-9.0 

1819 

-8.3 

1712 

-7.8 

1605 

-7.2 

1498 

-6.9 

1391 

-6.3 

1284 

-5.9 

1177 

-5.3 

1070 

-3.5 

963 

-2.5 

856 

-1.6 

749 

-0.3 

642 

0.7 

535 

1.2 

428 

1.8 

321 

2.7 

214 

2.3 

107 

2.3 

SFC 

1.5 

TEMPERATURE   -    °C 


SITE 
DATE 
TIME 


Highway  Junction 

2-9-79 

081 5  MST 


HOLZWORTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 


INV.    BASE 
(M  AGL) 

THICKNESS   (M) 

TYPE 

DT/DZ   (C/100M) 

0.0 

107.0 

2 

0.748 

MIXING  HEIGHT  (M) 


AVERAGE  WIND  SPEED  THRU 
MIXED  LAYER  (m/sec) 


217.9 


9.0 


FIRST  INVERSION 
LAPSE  RATE  (C/100M) 


LAPSE  RATE  BELOW 
FIRST  INVERSION  (C/1Q0M) 


0.748 
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IOUR 

Wind  Direction  ( 
SITE: 

H.J.   L.S.   C-H 

Degrees) 
W-H 

Wind 
H.J. 

Speed 
L.S. 

(m/sec) 
C-H  W-H 

Date   02/09/79 
SO2  Concentration 

H.J.     L.S.   C-H     M. 

(ppm) 
C. 

01 

225 

255     197 

247 

8.0 

0.7 

8.5 

18,7 

1.23 

0.00:0.0  xo.o 

02 

225 

250 

198 

246 

i 

i 
i 
i 
i 

i 

i 

i 

1 

i 

f 
i 

9.1 

0.5 

7.2 

18.3 

\ 

.87 

0.01 

0.0 

03 

225 

320 

203 

249 

9.1 

0.2 

8.5 

17.4 

1.16 

0.00! 

'0.0 

04 

220 

235 
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SITE:   Highway  Junction 
DATE:   3-6-79 
TIME   0740  MST 


LEVEL(AGL) 
(meters) 

WIND 

SPEED  (m/sec) 

WIND 

DIRECTION  (degrees) 

SFC 

4.5 

280 

100 

12.3 

276 

200 

10.3 

274 

300 

10.0 

274  \ 

500 

8.2 

281 

750 

13.2 

289 

1000 

12.0 

309 

1500 

34.3 

307 

2140 


LEVEL(AGL) 
(meters) 

Temperature  -  C 

2140 

2033 

-1.0 

1926 

0.0 

1819 

0.3 

1712 

0.5 

1605 

0.7 

1498 

0.3 

1391 

0.0 

1284 

-0.1 

1177 

0.2 

1070 

0.8 

963 

1.6 

856 

2.6 

749 

3.0 

642 

3.3 

535 

4.3 

428 

5.8 

321 

7.1 

214 

8.1 

107 

8.6 

SFC 

6.5 

o 

CJ3 


O 
CO 

<: 


I — I 
LU 


TEMPERATURE  - 


SITE 
DATE 
TIME 


Highway  Junction 

3-6-79 

0740  MST 


HOLZWORTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 


INV.  BASE 
(M  AGL) 

THICKNESS  (M) 

TYPE 

DT/DZ  (C/100M) 

0.0 

107.0 

3 

1.962 

1337.7 

267.5 

1 

0.299 

AVERAGE  WIND  SPEED  THRU 
MIXING  HEIGHT  (M)          .       MIXED  LAYER  (m/sec) 

94.6 

9.6 

FIRST  INVERSION 
LAPSE  RATE  (C/100M) 


LAPSE  RATE  BELOW 
FIRST  INVERSION  (C/100M) 


1.962 


SITE:      Highway  Junction 
DATE:       3-6-79 
TIME        1350  MST 


LEVEL(AGL) 
(meters) 

WIND 

SPEED   (m/sec) 

WIND 

DIRECTION   (degrees) 

SFC 

3.6 

280 

100 

11.3 

277 

200 

9.6 

272 

300 

11.5 

267      • 

500 

13.6 

272 

750 

10.9 

274 

1000 

12.0 

317 

1500 

13.3 

321 

LEVEL(AGL) 
(meters) 

Temperature  -     C 

2140 

2033 

-3.8 

1926 

-3.5 

1819 

-2.8 

1712 

-2.1 

1605 

-0.9 

1498 

-1.3 

1391 

0.1 

1284 

1.2 

1177 

2.0 

1070 

3.0 

963 

3.7 

856 

4.6 

749 

5.4 

642 

6.2 

535 

6.8 

428 

7.4 

321 

7.8 

214 

8.7 

107 

9.3 

SFC 

8.5 

TEMPERATURE    -    °C 


SITE 
DATE 
TIME 


Highway  Junction 

3-6-79 

1350  MST 


H0LZW0RTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 


INV.  BASE 
(M  AGL) 

THICKNESS  (M) 

TYPE 

DT/DZ  (C/100M) 

0.0 

107.0 

2 

0.748 

1498.2 

107.0 

1 

0.374 

AVERAGE  WIND  SPEED  THRU 
MIXING  HEIGHT  (M)          .       MIXED  LAYER  (m/sec) 

387.0 

11.6 

FIRST  INVERSION 
LAPSE  RATE  (C/100M) 


LAPSE  RATE  BELOW 
FIRST  INVERSION  (C/100M) 


0.748 


SITE:  Highway  Junction 
DATE:  03-7-79 
TIME   1350  MST 


LEVEL(AGL) 
(meters) 

WIND 

SPEED  (m/sec) 

WIND 

DIRECTION  (degrees) 

SFC 

6.7 

270 

100 

12.5 

272 

200 

13.0 

273 

300 

7.3 

274  \ 

500 

20.4 

274 

750 

22.2 

271 

1000 

24.9 

272 

2140 


LEVEL(AGL) 
(meters) 

Temperature  -  C 

2140 

2033 

1926 

1819 

1712 

1605 

1498 

1391 

1284 

1177 

1070 

963 

856 

749 

0.5 

642 

1.5 

535 

2.4 

428 

3.2 

321 

4.0 

214 

5.2 

107 

6.2 

SFC 

6.0 

o 

C3 


O 
CO 

< 


CD 


321 

214 
107 
SFC 


TEMPERATURE  -  °C 


SITE 
DATE 
TIME 


Highway  Junction 

3-7-79 

1350  MST 


HOLZWORTH  CLASSIFICATION  SCHEME  FOR  INVERSIONS 


INV.  BASE 
(M  AGL) 

THICKNESS  (M) 

TYPE 

DT/DZ  (C/100M) 

0.0 

82.6 

1 

0.363 

AVERAGE  WIND  SPEED  THRU 
MIXING  HEIGHT  (M)           .       MIXED  LAYER  (m/sec) 

531.9 

16.8 

FIRST  INVERSION 
LAPSE  RATE  (C/100M) 


0.363 


LAPSE  RATE  BELOW 
FIRST  INVERSION  (C/100M) 
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Wind  Direction  (Degrees) 
SITE: 


Wind  Speed  (n/sec) 


Date  03/06/79 

SO2  Concentration  (ppm) 


H.J. 

L.S. 

C-H 

W-H 

240 

190 

249 

240 

185 

209 

249 

240 

225 

215 

248 

270 

250 

233 

249 

280 

170 

240 

250 

285 

240 

261- 

251 

300 

265 

260 

260 

300 

265 

260 

260 

300 

255 

262 

258 

270 

250 

265 

255 
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262 
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160 
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MC  -  Mill  Creek  Site 

HJ  -  Highway  Junction  Site 

LS  -  Lincoln  School  Site 
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